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THE  CHICAGO  MEETING 

Thb  seventy-third  meeting  of  the  American 
Association  for  the  Advancement  of  Science, 
held  in  Chicago  from  December  27  to  Jan- 
nary  1,  was  the  second  of  the  greater  convoca- 
tion week  meetings  of  the  association  and  of 
the  national  scientific  societies  associated  with 
it,  convened  once  in  four  years  successively  in 
New  York,  Chicago  and  Washington.  The 
remarkable  scientific  activity  of  the  central 
west  and  of  the  reconstruction  x>eriod  follow- 
ing the  war  were  adequately  reflected  by  the 
attendance  and  programs  at  Chicago,  which 
have  probably  not  been  surpassed  by  any 
previous  gathering  of  scientific  men  in  this 
or  any  other  ooimtry.  In  addition  to  four- 
teen sections  of  the  association,  forty-one 
national  scientific  societies  met  in  Chicago 
and  the  official  pr#gram  of  112  pages  ex- 
hibited the  scientific  productivity  of  the  na- 
tion in  the  whole  range  of  the  natural  and 
exact  sciences. 

The  association  has  been  fortunate  in  its 
presidents.  The  address  of  the  retiring  pres- 
ident, Dr.  Simon  Flexner,  director  of  the 
laboratories  of  the  Eockefeller  Institute  for 
Medical  Research,  on  "Twenty-five  years  of 
bacteriology,"  printed  in  the  last  issue  of 
Science,  was  an  admirably  clear  presentation 
of  a  subject  unsurpassed  in  its  importance 
to  human  welfare,  described  by  one  who  has 
led  in  the  work.  Dr.  L.  O.  Howard,  chief 
of  the  Bureau  of  Entomology,  presided  with 
dignity,  skill  and  tact.  He  has  played  a 
large  part  in  a  subject  in  which  science  has 
demonstrated  its  service  in  the  economic 
development  of  the  nation  and  has  been  the 
chief  executive  officer  of  the  association  dur- 
ing the  twenty-two  years  which  have  wit- 
nessed such  an  extraordinary  development  of 
the  scientific  work  of  the  country,  paralleled 
by  the  growth  of  the  association  from  some 
1,200  to  over  10,000  members. 
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Professor  E.  H.  Moore,  of  the  UniverBitj  of 
Chicago,  who  will  preside  at  Toronto  and  give 
his  address  at  Boston  is  the  acknowledged 
leader  of  American  mathematicians.  It  is 
now  many  years  since  that  science  which  is 
fundamental  to  all  others  has  supplied  a  pres- 
ident to  the  association,  and  it  is  fortunate 
that  a  representatiye  could  be  selected  with 
the  unanimous  approval  of  all  mathema- 
ticians. 

Dr.  D.  T.  MacDougal,  director  of  the  de- 
partment of  Botanical  Besearch  of  the  Gar- 
UQgie  Institution,  who  has  been  active  in  the 
organization  of  the  work  of  the  association, 
more  specially  in  the  Pacific  and  Southwest- 
ern Division,  was  elected  general  secretary  to 
succeed  Professor  E.  L.  Nichols,  of  Cornell 
University.  By  the  constitution  the  general 
secretary  is  entrusted  with  the  important  task 
•of  promoting  the  organization  of  the  asso- 
<siation  especially  in  its  relation  to  the  affili- 
ated societies.  Another  step  that  will  promote 
vthe  efficiency  of  the  woric  of  the  association 
was  the  authorization  of  the  appointment  of 
.-an  assistant  secretary  who  will  assist  the  per- 
manent secretary  in  the  scientific  work  of  the 
^association,  as  he  is  now  assisted  in  the  work 
'Of  the  office  by  the  efficient  executive  assist- 
ant, Mr.  Sam  Woodl^y. 

The  sessions  were  held  mainly  in  buildings 
of  the  University  of  Chicago,  which  furnished 
excellent  facilities.  The  University  Baptist 
Church  provided  for  the  sessions  of  Section  K, 
Political  and  Economic  Sciences,  and  the 
Quadrangle  Club  (Faculty  Club)  was  also 
made  available  for  some  meetings,  dinners, 
etc  At  the  Chicago  Art  Institute  was  held 
the  reception  of  the  Wild  Flower  Preservation 
Society,  at  which  was  exhibited  a  collection 
of  flower  portraits,  etc  The  exhibit  of  work- 
ing models  on  wireless  telephony,  set  up 
through  the  cooperation  of  the  National  Be- 
search Council,  was  also  in  the  Art  Institute 
The  local  arrangements  for  the  meeting 
were  in  charge  of  the  local  committee : 

J.  Paul  Ooode,  General  Chairman 
GUbcrt  A,  BliM,  Publicity 
Henry  O.  Oowles,  Membership 
Henry  G.  Gale,  Meeting  places 


Frank  B.  LUlie,  Finance 

William  D.  McMillan,  Hotel  Accommodations 

To  the  efficient  and  tireless  efforts  of  Pro- 
fessor Goode  and  the  other  members  of  the 
local  committee  is  due,  in  very  great  measure^ 
the  success  of  the  Chicago  meeting. 

The  arrangement  by  which  admission  to 
the  three  general  sessions  was  by  ticket  per- 
haps caused  a  small  amount  of  unavoidable 
difficulty,  but  it  made  possible  an  analysis  of 
the  attendance  This  rule  is  in  exact  accord 
with  the  provisions  of  the  by-laws.  Tickets 
were  given  out  only  to  registered  persons,  this 
applying  to  guests  as  well  as  to  members. 

The  total  registration  for  the  Chicago  meet- 
ing was  2,412.  This  is  the  largest  registra- 
tion ever  recorded  for  the  association,  but  it 
must  be  remembered  that  many  persons  in 
attendance  at  the  meeting  failed  to  register, 
so  that  the  corrected  number  was  much  larger. 
Of  those  registering  1,888  were  members  of 
the  association  or  delegates  from  institutions, 
877  were  members  of  associated  societies  not 
members  of  the  association,  287  were  invited 
guests,  students  of  the  University  of  Chicago, 
and  415  were  other  guests. 

The  geographical  distribution  of  the  attend- 
ance is  shown  below: 


xnutttdsutM  Total 

Alabama 4 

Arkansas 5 

Arizona 7 

Oalifomia 27 

Colorado 22 

Oonnecticut 21 

Delaware 1 

Dist.  of  Columbia.  81 

Florida 4 

Georgia 6 

Idaho 1 

Illinois    856 

Indiana 98 

Iowa 90 

Kansas   63 

Kentucky  17 

Louisiana  5 

Maine 0 

Mamachusetts  —  50 

Maryland   15 

Missouri   70 


United  StatM  Total 

North  CaroUna...  7 

Oregon    3 

Oklahoma 15 

Ohio 121 

Pennsylvania  ....  57 

Bhode  Island  ....  5 

South  Dakota  ...  8 

South  Carolina  ...  3 

Tennessee  19 

Texas 16 

Utah   1 

Virginia   8 

West  Virgmia....  11 

Vermont  2 

Wyoming 4 

Washington   6 

Wisconsin  181 

OtlMT  Countrt«  Total 

Philippines 10 

Australia 1 

Argentina ■. .       1 
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MitWMBJppi 

lOehigan 

Mlimesota 

Montana 

Nebiaflka   

New  Hampflliire. 
New  Jersey  .... 
New  Meodco  ... . 

Nerada 

New  York 

North  Dakota  . . 


10      Porto  Eico 1 

125      India 1 

72      Switzerland 1 

5      Franee 1  • 

29      Japan 1 

9      Ohina 20 

16      Germanj  1 

2      Canada 48 

0      England 2 

132      CBecho-Slovakia  . .  1 

12  iirand  Total  ...2,412 


Two  general  evening  seesions  of  popular 
interest^  were  held  At  one  of  these  was 
given  an  illustrated  lectnre  by  Dr.  R  F. 
Origgs,  on  the  region  of  Mt.  Katmai,  Alaska, 
and  the  ''Yall^  of  Ten  Thousand  Smokes." 
The  other  general  interest  lecture  was  by  Pro- 
fessor R.  W.  Wood,  on  high  power  fluores- 
cence and  phosphorescence,  in  connection  with 
which  he  performed  numerous  very  ingenious 
eiperiments  and  demonstrations  dealing  with 
the  study  of  these  phenomena  and  of  ultra- 
Tiolet  light 

The  opening  session,  Monday  evening,  and 
the  two  general  interest  sessions  were  held 
in  Mandel  Hall.  Attendance  on  these  three 
evenings  was  as  follows: 


Opening  seesion,  Mon- 
day erening,  opening  ad- 
dranee  and  address  of 
letlring  president.  Dr. 
8imon  Ftexner 

Second  general  oossioni 
Leetoie  by  Dr.  Robert 
F.Griggs 

Third  general  session, 
Leetore  by  Dr.  Robert 
W.  Wood 


401 
279 
380 


04 

78 

101 


h 


142 
76 
153 


713 
619 
710 


Several  new  or  unusual  features  character- 
ized this  meeting.  The  visible  directory  of 
those  registeringr,  kept  currently  corrected  by 
several  typists  and  attendants,  proved  very 
valuabla  The  panels  bearing  the  directory 
slips  were  hung  along  one  side  of  the  registra- 


tion room,  the  north  room  on  the  first  floor  of 
Reynolds  Olub. 

The  increase  of  soientiflc  knowledge  and 
interest  among  the  general  public  is  one  of 
the  most  important  functions  of  the  asso- 
ciation and  the  one  which  it  has  been  most 
difficult  to  accomplish.  The  reports  in  the 
press  vaiy  from  year  to  year,  and  at  Ohicago 
represented  a  fair  averaga  Several  of  the 
more  important  papers,  such  as  that  of  Pro- 
fessor Michelson  on  the  application  of  inter- 
ference methods  to  astronomical  measure- 
ments, were  fully  report,  not  only  in  Chicago 
but  also  in  New  Tork  and  other  cities.  The 
Science  Service  definitely  organized  at  Chi- 
cago for  the  wide-spread  diffusion  of  current 
scientific  information  will  hereafter  make  pos- 
sible adequate  reports  of  scientific  meetings. 

The  minutes  of  the  proceedings  of  the 
Council,  and  reports  of  sections  and  affiliated 
societies  will  be  printed  in  later  issues  of 
Science.  Among  the  matters  of  general  in- 
terest transacted  at  the  meetings  of  the 
Council  are  the  following: 

It  was  decided  that  the  next  meeting  of  the 
American  Association  will  be  at  Toronto,  on 
Tuesday,  December  27  to  Saturday,  December 
31,  1921,  inclusive.  The  opening  session  will 
be  on  Tuesday  evening.  The  meeting  for 
1922-1923  will  be  held  in  Boston,  and  that 
for  1923-24  will  be  held  in  Cincinnati.  Then 
will  follow  the  stated  convocation  meeting  in 
Washington. 

Dr.  Burton  E.  Livingston  was  reelected 
permanent  secretary  and  Dr.  R.  S.  Woodward 
was  reelected  treasurer,  each  for  a  term  of 
four  years.  Dr.  L.  0.  Howard  and  Professor 
Herbert  Osbom  were  elected  members  of  the 
executive  committee. 

The  Academies  of  Science  of  Michigan  and 
of  Oklahoma  were  affiliated  with  the  asso- 
ciation. 

The  collection  of  portraits  and  autograph 
letters  of  all  presidents  of  the  association 
made  by  Dr.  Marcus  Benjamin  of  the  Smith- 
sonian Institution  will  be  purchased  under 
conditions  representing  a  partial  gift  to  the 
association. 

The  sum  of  $5,000  was  appropriated  for 
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the  Grants  Committee  to  distribute  during 
the  year  1921. 

On  the  Jane  M.  Smith  fimd  the  following 
were  appointed  with  power  to  act  during 
1921:  L.  O.  Howard,  W.  J.  Humphreys  and 
B.  E.  Livingston. 

Among  the  resolutions  adopted  by  the 
Council  are  the  following: 

Be  U  resolved:  That  the  Ameriean  Association 
for  the  Advancement  of  Science  would  welcome  the 
organization  of  Mexican  men  of  science,  and  their 
affiliation  with  this  Associationi 

Besolved:  Thai  a  committee  of  seven  be  ap- 
pointed to  cooperate  with  such  organization  as 
Mexican  men  of  science  may  form. 

The  following  were  appointed  on  this  com- 
mittee: L.  O.  Howard,  Ghairman,  A.  E. 
Douglas,  E.  L.  Hewitt,  D.  S.  Hill,  W.  J. 
Humphreys,  D.  T.  MacDougal  and  W.  Lind- 
gren. 

Whebxab  the  American  Association  for  the  Ad- 
vancement of  Science  includes  sections  on  Physiol- 
ogy, Experimental  Medicine  and  Zoology,  and 

Whekbas  advancement  of  knowledge  in  these 
sciences,  which  is  dependent  upon  intensive  study 
of  living  tissue,  is  inevitably  followed  not  only  'by 
amelioration  of  human  suffering,  but  also  by  a 
lessening  of  animal  disease  and  by  substantial  eco- 
nomic gain  and  by  conservation  of  the  food  supply, 
and 

Wherxas  this  association  is  convinced  that  the 
rights  of  animals  are  adequately  safeguarded  by 
existing  laws,  by  the  general  character  of  the  in- 
stitutions which  authorize  animal  experimentation 
and  by  the  general  character  of  the  individuals  en- 
gaged therein, 

Therefore  he  it  resolved,  that  this  association 
agrees  fully  with  the  fundamental  aim  of  those 
whose  efforts  are  devoted  to  the  safeguarding  of 
the  rights  of  animals  but  deprecates  unwise  at- 
tempts to  limit  or  prevent  the  conduct  of  animal 
experimentation  such  as  have  recently  been  de- 
feated in  Oalif omia  and  Oregon,  for  the  reason 
that  such  efforts  retard  advance  in  methods  of  pre- 
vention, control  and  treatment  of  disease  and  in- 
jury of  both  man  and  animals  and  threaten  serious 
economic  lose,  and  be  it  further 

Besolved,  that  a  copy  of  these  resolutions  be  in- 
cluded in  the  official  records  of  this  Association, 
and  that  copies  be  sent  to  the  national  congress,  to 


the  legislatures  of  each  state  in  the  union  and  to 
each  member  of  the  Association. 

Whesbas,  clean  culture  of  roadsides  and  the 
drainage  of  marshes  in  the  United  States  is  im- 
periling the  existence  of  the  wild-life  of  our  coun- 
try not  now  included  in  special  preserves,  and 

Whsbxas,  the  preservation  of  this  wild-life  not 
in  preserves  is  felt  to  be  of  great  national  impor- 
tance not  only  to  students  and  lovers  of  nature, 
but  to  human  welfare  in  general,  therefore, 

Be  it  resolved,  by  the  council  of  the  Ameriean 
Association  for  the  Advancement  of  Science,  that 
it  appreciates  the  importance  of  preserving  this 
wild-life  not  in  preserves,  and  that  it  lends  its 
moral  support  to  the  effort  to  combine  all  interested 
organizations  in  a  cooperative  investigation  and 
conservation  program  for  the  preservation  of  our 
unprotected  wild-life. 

Whereas,  in  recognition  of  the  unique  character 
and  value  of  our  National  Parks  and  Monuments 
to  present  and  future  generations,  twenty-four  suc- 
cessive Ck)ngre86e8  have  wisely  resisted  attempts  to 
commercialize  them  and  have  preserved  them  in- 
violate for  nearly  half  a  century. 

Whereas,  certain  private  interests  are  now  seek- 
ing to  secure  special  privileges  in  these  areas, 
which  if  granted  will  seriously  interfere  with  their 
true  purpose  and  undoubtedly  result  in  the  entire 
conmiercialization  of  these  unique  national  mu- 
seums. 

Therefore,  he  it  resolved,  that  the  American  As- 
sociation for  the  Advancement  of  Science  request 
members  of  Congress  first  to  amend  the  Water 
Power  Act  so  that  it  shall  not  apply  to  National 
Parks  and  Monuments  and  that  their  full  control 
be  restored  to  Congress,  and  second,  to  reject  all 
present  and  future  measures  which  propose  to  sur- 
render any  part  of  these  National  Parks  and 
Monuments  to  private  control  or  to  divert  them  in 
any  way  from  their  original  and  exclusive  purpose, 
the  preservation  for  all  future  generations  of 
unique  representations  of  natural  conditions  such 
as  exist  in  no  other  part  of  the  world. 


SOME  ECONOMIC  PHASES  OF  BOTANY^ 

It  is  an  old  custom  for  the  retiring  vice- 
president  of  this  section  to  deliver  an  address. 

1  Address  of  the  vice-president  and  chairman  of 
Section  G,  botany,  American  Association  for  the 
Advancement  of  Science,  Chicago,  1920. 
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These  addresses  have  taken  various  fonns;  in 
some  cases  a  review  of  the  achievements  in 
some  particular  phase  of  botany;  others  have 
looked  to  the  future.  It  has  been  my  pleasure 
to  have  heard  many  of  the  addresses  on  these 
annual  occasions  for  thirty  years,  and  I  fed 
sure  that  they  have  epitomized  the  botany 
for  the  time.  As  I  look  back  I  find  there  was 
much  of  inspiration  in  these  addresses.  We 
roerret  that  some  of  the  men  who  sounded  the 
keynote  at  these  gatherings  are  no  longer  with 
us.  It  is  interesting  to  look  back  to  see  what 
was  uiypermost  in  the  minds  of  the  speakers 
on  these  difPerent  occasions:  N.  L.  Britton, 
''Botanical  Gardens";  J.  0.  Arthur,  "Devel- 
opment of  Vegetable  Physiology";  L.  UL 
Underwood,  ''The  Evolution  of  the  Hepa- 
tic8B";  T.  H.  Macbride,  "The  Alamagordo 
Desert";  D.  H.  Campbell,  "The  Origin  of 
Terrestrial  Plants";  H.  C.  Cowles,  "Eco- 
nomic Trend  of  Botany";  B.  T.  GkiUoway, 
"Applied  Botany  Betrospective  and  Pros- 
pective"; William  Trelease,  "  Some  Twentieth 
Century  Problems  " ;  Charles  K.  Barnes,  "  The 
Progress  and  Problems  of  Plant  Physiology''; 
W.  G.  Farlow,  "The  Conception  of  Species 
as  Affected  by  Becent  Investigations  on 
Fungi";  Geo.  F.  Atkinson,  "Experimental 
Morphology";  B.  A.  Harper,  "Some  Cur- 
rent Conceptions  of  the  Germ  Plasm";  F.  C. 
Newcomb,  "The  Scope  and  Method  of  State 
Natural  History  Surveys";  Duncan  S.  John- 
son, "The  Evolution  of  a  Botanical  Prob- 
lem"; Geo.  P.  Clinton,  "Botany  in  Belation 
to  American  Agriculture";  H.  M.  Bichards, 
"On  the  Nature  of  Besponse  to  Chemical 
Stimulation";  C.  E.  Bessey,  "The  Phyletic 
Idea  in  Taxonomy";  D.  T.  MacDougal, 
"Heredity  and  Environic  Forces";  B.  L. 
Bobinson,  "The  (Generic  Concept  in  the 
Classification  of  Flowering  Plants";  A.  F. 
Blakeslee,  "  Sexuality  in  Muoors."  Dr.  Coul- 
ter in  his  address  as  president  of  the  asso- 
ciation spoke  on  "Botany  as  a  National 
Asset" 

In  reading  these  addresses  one  certainly 
feels  that  a  wide  range  of  thought  and  in- 
vestigation is  covered.    When  I  began  to  re- 


flect on  a  topic  suitable  for  an  occasion  of  this 
kind,  and  suitable  for  one  who  has  been  en- 
gaged in  trying  to  interest  students  and  help 
to  solve  some  of  the  problems  oonfronting 
those  who  have  to  deal  with  the  economic 
phases  of  our  subject,  it  occurred  to  me  that 
"some  phases  of  economic  botany"  would 
give  me  a  chance  to  offer  some  suggestions 
that  might  be  a  stimulus  to  bring  together 
the  varying  interests  of  botany. 

HUMAN  nmSSIEST  OF  BOTANY 

Botany  should,  first  of  all,  have  an  intensely 
human  interest  from  the  standpoint  of  our 
well  being.  If  we  recognize  this  fact  then 
plants  should  be  studied  not  only  for  what  use 
they  may  be  to  man  directly  and  indirectly, 
but  we  must  recognize  also  tiie  cultural  value 
of  botany  in  schools,  colleges  and  universities. 
Those  who  have  had  something  to  do  with  the 
park  movement  in  the  United  States  ap- 
preciate, of  course,  that  the  general  interest 
in  plants  is  really  greater  now  than  ever  be- 
fore. The  layman  to-day  takes  intense  de- 
light in  the  great  out  of  doors  and  he  does  so 
for  the  pleasure  he  gets  out  of  contact  with 
nature.  To  such  men  and  women  a  knowl- 
edge of  plants  becomes  an  intensely  fascina- 
ting subject.  They  are  becoming  as  truly  cul- 
tured as  the  men  or  women  who  studied 
Shakespeare  or  any  other  of  the  great  writers. 
This  is  a  new  culture  which  I  think  means 
much  to  the  human  race  and  our  profession. 
It  develops  the  highest  instincts  and  elicits 
highest  emotions.  Let  us  not  forget  that  the 
much  despised  taxonomio  botany  has  a  real 
place  in  our  life^  especially  for  those  who  have 
come  to  look  upon  the  out  of  doors  as  a  means 
to  enjoy  life. 

EARLT  BOONOMIO  BOTANISTS 

Let  us  take  a  little  retrospective  view  of 
the  subject.  Botany  began  as  an  economic 
subject  Dioscorides,  Pliny,  Aristotle  and 
Theophrastus  were  observers  who  gave  to  the 
world  what  they  observed  in  the  plant  king- 
dom, largely  on  economic  plants.  Moreover 
they  related  in  good  form  what  previous 
writers  had  observed,  with  comments  on  culti- 
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ration.  Theoplirastus  and  Pliny  both  made 
some  ecological  observations  which  were  des- 
tined to  play  an  important  part  in  investiga- 
tions of  the  future. 

WHAT   THESE  MEN  OBSERVED 

Let  US  frankly  recognize  the  service  these 
men  rendered  to  increase  our  knowledge  of 
plants.  The  plant  pathology  of  these  earlier 
writers  was  primitive  of  course  and  the  plant 
pathologist  of  to-day  would  hardly  class  this 
early  work  under  that  term.  This  knowledge 
of  the  ancients  was  buried  for  centuries,  in 
which  little  attention  was  given  to  botany  or 
related  subjects,  but  we  may  feel  sure  that 
during  the  ''Dark  Ages"  man  was  intensely 
interested  in  the  economic  phases  of  botany 
although  we  have  little  written  evidence  of 
such  interest  Botanists  of  long  ago  paid 
some  attention  to  medical  botany.  We  need 
only  recall  that  such  treatises  as  Gerard's 
''Herbal"  and  later  the  painstaking  work  of 
Hayne,  "Die  Arzneigewashse,"  Rafinesque, 
"Medical  Flora,"  and  many  others  of  the  old 
writers  up  to  the  modem  work  of  Millspaugh, 
"  American  Medical  Plants,"  Kraemer,  "  Phar- 
macognosy," and  Luerssen,  "Handbuch  der 
Systematischen  Botanik,"  have  kept  us  up 
with  the  times. 

'  We  know  that  the  Crusaders  brought  from 
Asia  and  eastern  Europe  medicinal  plants, 
cereals  and  fruits  that  made  possible  the 
highest  type  of  civilization,  for  improved 
plants  accompanied  a  revival  of  learning.  We 
may  be  sure  that  during  this  epoch  the  eco- 
nomic phases  of  plants  were  studied  because 
of  the  importance  of  increasing  the  food 
supply.  The  knowledge  gleaned  was  passed  on 
to  the  next  generation  to  be  of  some  use  to 
man,  and  followed  by  the  work  of  others  who 
for  the  most  part  were  observers,  and  our  sci- 
ence, it  must  be  said,  b^gan  in  observation. 
Men  like  Eobert  Morison,  a  dose  student  of 
Cesalpino,  Kasper  Bauhin  and  others,  added 
a  Uttle  to  the  knowledge  of  previous  botanists. 
John  Ray  and  Francis  Willoughby  became  in- 
terested in  another  phase  of  economic  botany; 
they  conducted  experiments  on  the  motion  of 
sap  in  trees.    Bay  was  generous  to  his  prede- 


cessors like  Grew,  Jung  and  Malpighi.  The 
old  myth  that  wheat  will  degenerate  in  chess 
probably  started  with  Ray,  because  he  pub- 
lished a  statement  that  TriHeum  could  be 
changed  into  Lolium,  Malpighi,  the  father  of 
microscopical  anatomy,  gave  a  fair  account  of 
the  structure  of  plants,  including  the  ducts 
and  the  Malpighian  celL  Economic  plants  al- 
ways received  special  attention. 

The  English  philosopher,  Robert  Hook,  gave 
a  fair  accoimt  of  cork,  which  he  had  studied 
with  his  improved  compound  microsooi)e.  He 
investigated  the  nature  of  food  of  plants. 

Grew,  in  his  "Anatomy  of  Plants,"  out- 
lines in  a  masterly  way  the  architecture  of 
plants,  interwoven  however  with  the  philo- 
sophical and  theological  prejudices  of  the 
time. 

Bachman,  who  was  a  botanist,  physiologist, 
pharmacologist  and  chemist,  appreciated  mor- 
phology and  taxonomy.  He  introduced  bi- 
nomial nomenclature,  and  the  reason  given  by 
him  was  that  a  prescription  could  be  written 
easier.  Think  of  it,  that  we  as  botanists  are 
indebted  to  medicine  for  the  naming  of  plants. 
Bachman  refused  to  recognize  cultivated  vari- 
eties as  species.  Tournefort  had  only  to  go  a 
step  to  recognize  genera  which  he  did  in  a 
splendid  way.  The  last  link  in  the  chain  of 
the  botanists  who  were  influenced  by  the  older 
school  was  LinnflBus,  who  borrowed  from  his 
predecessors  like  Cesalpino,  Jung,  Bachman 
and  others,  but  always  with  fulsome  praise  of 
the  work  of  his  contemporaries  and  prede- 
cessors. 

Sachs  says: 

'  We  are  astonlBbed  to  see  the  long  known 
thoughts  of  these  writers  (Bauhin,  Cesalpino, 
Jung),  which  in  th^  own  place  look  important 
and  incomplete,  fashioned  by  Ldnnsus  into  a  liv- 
ing whole;  thus  he  is  at  once  and  in  the  best  sense 
receptive  and  productive. 

LinnSBUs  thought  it  important  to  know  all 
species  of  plants.  His  '^  Philosophica  Botan- 
ica"  was  a  splendid  text-book  of  botany. 
There  was  nothing  else  like  it  for  more  than 
a  generation,  at  least  there  was  nothing  that 
equalled  it  in  clearness  and  completeness.    He 
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was  not  an  oacperimenter  and  cared  little  for 
it  In  (Germany,  under  his  influence  taxonomy 
degenerated  into  mere  plant  collections,  col- 
lectors calling  themselyes  tazonomists. 

P0ST-LINN.fiAN  BOTANT 

A  new  era  opened  with  such  men  as  Jussieu, 
Gaertner,  DeGandolle»  Bobert  Brown,  Adan- 
son,  Endlicher  who  knew  how  to  observe  and 
interpret  the  things  they  saw.  Experimental 
work  with  plants  became  more  important;  bot- 
anists began  to  ask  the  why  about  plants;  and 
so  E.  Mariette,  one  of  the  first  experimental 
physicists,  studied  the  salts  of  plants  and  the 
active  forces  of  attraction  and  nutrition. 

Martin  Lister  directed  attention  to  the 
movement  of  water  in  plants.  Ohristii^ 
WolfF,  too,  experimented  on  the  nutrition  of 
plants.  Stephen  Hales  in  his  ''  Statistical  Es- 
says ^  sought  to  trace  back  the  phenomena  of 
vegetation  to  mechanico-physical  laws,  as  then 
understood,  and  studied  the  water  taken  in  by 
plants  and  its  exit  by  the  leaves  and  the  for- 
mation of  solid  substances. 

The  discovery  of  oxygen  by  Priestley  was 
important  in  plant  physiology,  but  he  missed 
the  important  discovery  that  light  is  a  vital 
factor  in  making  plant  food.  This  was  left  to 
Jean  Ingenhousz,  whose  experiments  showed 
that  purifying  of  air  goes  on  in  light  only. 
This  led  him  to  study  the  food  of  plants  and 
the  improvement  of  soila  He  discovered  that 
plants  use  COs  and  under  the  influence  of 
light  make  plant  food.  Jean  Senebier  was  the 
first  to  give  a  clear  statement  of  the  process 
of  photosynthesis.  We  are  indebted  to  the 
chemist,  DeSaussure,  for  his  discoveries,  which 
kid  the  foundation  in  an  experimental  way  of 
the  process  of  food-making  in  plants.  It  is  a 
long  way  from  the  researches  of  these  pioneers 
to  the  work  of  Boussingault's  quantitative 
methods  of  studying  the  food  requirements  of 
plants,  especially  with  reference  to  nitrogen, 
and  the  work  of  Sprengel  on  ash  constituents 
and  Liebig'fl  work,  '^  Ohemistry  in  its  Relation 
to  Agriculture  and  Physiology.^'  These  grreatly 
helped  to  advance  plant  physiology,  as  did 
also  the  work  of  Lawes  and  Oilbert  on  the 
mineral  constituents  of  plants  and  later  the 


pot  culture  method  of  Ejiop,  Sachs,  and  the 
work  of  Lachmann,  who  in  1858,  spoke  of  the 
'' Yibrionenartige "  organisms  found  in  legu- 
minous nodules.  Later  the  work  of  Schloes- 
ing  and  Muntz,  Warrington,  Beijerinck,  Wino- 
gradaky,  Hellriegel  and  Wilfarth  and  many 
others  made  secure  for  ever  a  better  agricul- 
tural practise.  Added  to  the  knowledge  of 
the  importance  of  the  legume  bacteria  the  im- 
portant discoveries  of  WoUny  and  Berthelot 
show  that  bacteria  in  the  soil  are  the  makers 
of  plant  food 

Plant  physiological  work  in  Europe  made 
rapid  strides  through  the  labors  of  Betmer, 
Pfefler,  Sachs,  Jost,  Palladin,  Haberlandt  and 
many  others.  The  question  of  photoeynthesis 
long  remained  obscure  because  of  insufficient 
chemical  study  of  the  plant  pigments.  The 
environmental  factors  were  partially  deter- 
mined by  F.  B.  Blackman  and  then  Willstatter 
and  his  coworkers  determined  the  chemistry  of 
chlorophyll,  which  enabled  plant  physiologists 
to  better  understand  the  problems  of  carbon 
assimilation.  Jorgensen  and  Walter  Stiles  in 
their  r6sum6  say: 

No  prophetic  vision  is  needed  to  foretell  devel- 
opment in  plant  physiology  as  great  as  those  whieh 
were  produced  by  physics  and  chemistry  in  engi- 
neering and  other  technical  sciences. 

It  is  refreshing  to  observe  that  a  soil  physi- 
cist like  Edward  Bussell  in  his  paper  '^  Soil 
Conditions  and  Plant  Growth,"  should  put 
stress  on  plant  physiological  problems  as 
fundamental  to  a  study  of  soils  and  plant  nu- 
trition. 

Jung  did  not  entertain  any  definite  idea  of 
the  sexuality  of  plants  nor  did  Orew  have  a 
clear  conception.  Hudolph  Camerarius,  how- 
ever, settled  the  problem  by  making  experi- 
ments with  maize  and  mulberry,  two  economic 
plants. 

We  can  only  marvel  at  the  economic  trend 
of  the  work  of  Leewenhoek  in  the  study  of 
linen,  who  made  the  discovery  of  minute  or- 
ganisms, and  thus  repudiated  the  theory  of 
abiogenesis.  People  became  curious  to  study 
the  hitherto  unseen  world.  The  use  of  the 
microscope  in  the  hands  of  the  curious  was 
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XLot  for  scientific  or  practical  purposes,  but 
gave  source  to  wild  speculations  in  disease  and 
ithe  origin  of  life.  However,  its  usefid  day 
{Came  many  years  later,  when  its  diflpooyeries 
were  made  use  of  in  many  practical  problems, 
connected  witb  disease  of  plants  and  animals 
and  the  i^hyeiological  problems  in  connection 
with  crop  production. 

PLANT  PATHOLOGY 

Meyer,  an  extraordinary  man  who  died  at 
the  age  of  thirty-six,  published  a  work  on 
phytopathology,  a  paper  on  com  smut  and  one 
on  actinomyces.  He  was  a  physiologist  and 
looked  at  the  problem  of  disease  from  the 
standpoint  of  physiology,  really  the  only  way 
the  subject  should  be  treated.  Camerarius 
seems  to  have  antedated  the  work  of  Meyer  by 
over  one  hundred  years  in  the  publication  of 
his  paper  "  De  Ustilagine  Frumenti.'*  Julius 
Kuehn  was  primarily  an  agriculturist  and  as 
director  of  the  Agricultural  Institute  at  Halle 
started  a  series  of  experiments  on  plants  that 
have  become  classic.  While  thus  engaged  in 
.the  work  he  became  interested  in  a  €Ptudy  of 
the  diseases  of  plants.  To  him  we  owe  the  first 
comprehensive  treatise  on  plant  pathology. 
He  had  breadth  of  vision  to  study  and  inter- 
pret what  he  saw  with  the  microscope  and  thus 
there  came  into  being  ''Die  Krankheiten  der 
Kulturgewadhse,''  which  stands  as  a  monu- 
ment to  his  labors.  It  is  the  only  botanical 
jpaper  by  him  listed  by  Pritzel  in  his  The- 
saurus. M.  J.  Berkley's  work,  "  Introduction 
to  Cryptogamic  Botany,"  gave  to  English- 
speaking  people  the  first  real  treatise  on  plant 
diseases,  which  laid  a  sure  foundation  for  a 
study  of  plants,  along  economic  lines. 
I  All  of  the  work  on  plant  diseases  and  the 
anatomy  of  plants  was  better  established  later 
through  the  classic  work  of  DeBary.  De- 
Bary,  of  course,  did  not  have,  except  in  some 
cases,  lihe  practical  problems  in  mind,  though 
the  science  of  botany  and  plant  pathology  in 
particular  have  been  greatly  benefited  through 
his  profound  researches  in  connection  with 
the  development  of  life  history  of  fungi.  De- 
Bary brought  to  the  science  of  mycology  a 


breadth  of  knowledge  along  many  lines  of  bot- 
any and  one  marvels  at  the  enormous  amount 
of  research  work  he  did  Nor  diould  we  omit 
to  mention  the  great  work  of  Tulasne  (who 
had  the  merit  of  first  breaking  the  ground  in 
a  study  of  rust,  smuts  and  ergot),  on  the  dis- 
covery of  the  germination  of  the  spores  of 
rusts,  smuts  and  the  sexual  organs  of  Perono- 
spora.  While  these  researches  did  much  for 
mycology,  indirectly  they  have  been  of  great 
practical  importance  to  pathology.  Eobert 
Sartig,  perhaps  the  foremost  student  in  the 
jworld  during  his  lifetime  of  the  diseases  of 
forest  trees  and  the  decomposition  of  wood, 
exerted  a  grreat  influence  on  the  practise  of 
forestry,  followed  later  by  the  splendid  work 
of  Marshall  Ward,  a  student  of  Hartig.  We 
may  mention  in  this  connection  the  work  of 
Fischer  de  Waldheim,  Wolff,  Sorauer,  Appel, 
MiUardet,  Prillieoz,  Jones,  Halsted,  Arthur, 
Bolley,  Atkinson,  Stewart,  Whetzel,  Freeman, 
Clinton,  lliaxter,  Duggar,  Stakman,  Cook, 
Stevens  and  Melhus.  These  as  well  as  a 
host  of  others,  added  to  this  economic  phase 
of  botany,  making  secure  the  scienoe  of 
plant  pathology.  I  need  only  add  here 
that  the  stimulus  given  by  these  men  to 
this  economic  phase  of  botany  has  been  com- 
municated to  all  i>art8  of  the  world;  and 
so  we  may  mention  especially  the  pioneer 
work  by  Dr.  Farlow  on  Gymnosporangium, 
grape  vine  mildew,  onion  smut,  Dr.  Burrill 
on  apple  blight  and  sorghum  blight,  the  epoch- 
making  researches  along  the  line  of  bacterial 
diseases  of  plants  by  Dr.  Erwin  F.  Smith. 
Surely  America  may  well  be  proud  of  its 
achievements.  The  present  age  has  hundreds 
of  new  problems  in  plant  pathology.  The 
superficial  only  was  touched  on  by  the  early 
workers.  We  may  mention  especially  the  root 
disease  of  cereals  and  other  crops.  The  plant 
pathological  studies  on  these  parasites  has 
changed  our  methods  of  agriculture  com- 
pletely. We  need  more  careful  and  profound 
work  on  many  of  the  problems  worked  upon 
by  the  pioneer&  The  pioneers  who  blazed  the 
way  may  be  excused  for  errors^  but  the  mod- 
em investigator  should  not  be.    He  has  the 
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equipment  aiul  money  and  should  do  good 
yroA. 

POLLINATIOK  OF  FLOWERS 

Another  phase  of  the  subject  of  economic 
botany  is  that  of  pollination.  Progress  was 
slow.  Geoffroy,  who  as  early  as  1711  made 
some  observations  on  the  nature  of  the  style, 
is  said  to  have  conducted  some  experiments 
wi^  maize;  however  that  may  be  he  did  make 
use  of  the  work  of  Camerarius.  Geoffrey  con- 
cluded from  various  sources  Hhat  fertilization 
was  a  kind  of  fermentation,  but  he  was  in- 
clined to  accept  a  second  view  of  Morland  that 
the  pollen  grains  contain  the  embryo  which 
find  their  way  to  the  seed.  We  may  aleo  recall 
the  work  of  John  Logan,  at  one  time  gov- 
ernor of  the  colony  of  Pennsylvania,  who 
conducted  experiments  on  the  fertilization  of 
maize,  in  which  he  noted  that  cobs  covered 
with  muslin  did  not  produce  seed,  but  seed 
was  formed  on  cobs  where  pollen  came  in  con- 
tact with  the  stigmas.  Logan  suggested  that 
the  wind  carried  the  pollen.  Gleditsch  in  a 
«tudy  of  one  of  the  palms  (ChamoBrops 
humulis)  strewed  loose  dried  pollen  on  the 
stigmas  of  a  female  plant  which  produced  seed 
which  later  was  planted  and  germinated;  a 
simple  experiment  but  a  convincing  one  to  the 
botanists  of  the  time,  who  had  never  seen  pol- 
lination demonstrated  before.  Philip  MiUer 
in  1751  calls  attention  for  the  first  time  to  the 
importance  of  insects  in  the  pollination  of 
tulips.  The  first  scientific  experiments  on  hy- 
brids were  made  by  Koelreuter,  who  discovered 
Ifhe  use  of  nectar  and  the  importance  of  in- 
sects in  the  pollination  of  flowers.  Koelreuter 
clearly  set  forth  the  facte  that  the  mingling 
of  two  substances  produced  a  seed.  These 
general  statements  as  set  forth  by  him  stiU 
hold  true.  He  was  a  ddllful  experimenter  in 
the  hybridizing  of  plants.  The  work  of 
Sprengel  on  the  pollination  of  flowers  is  weU 
known  to  the  older  botanists.  His  sharp  dis- 
criminating observations  on  the  relation  of 
insects  to  flowers  were  little  understood  at  Ae 
time.  The  full  import  of  these  problems  were 
leoognized  by  Charles  Darwin,  who  in  his 
masterly  way  showed  the  application  of  this 


in  practical  problems.  Earlier  Sir  Andrew 
Knight  had  demonstrated  ^  that  no  plant  fer- 
tilizes itself  through  an  unlimited  number  of 
generations.''  Dr.  Gray  put  this  in  a  much 
more  terse  way.  A  score  of  investigators  like 
Hermann  Mueller,  Fritz  Mueller,  Delpino, 
Ludwig  Axell,  Hilderbrandt  and  in  our  coun- 
try men  like  Gray,  Trelease,  Riley,  Foerste, 
Beal  and  Bobertson  demonstrated  the  use  of 
insects  in  pollination  and  the  application  of 
this  fact  to  important  agricultural  crops.  These 
fundamental  facts  are  fully  recognized  to-day 
in  the  growing  of  apples^  alfalfa,  sweet  clover, 
melons^  squacb  and  cucumbers.  The  orchard- 
ist  recognizes  the  imi>ortance  of  bees  in  con- 
nection with  the  growing  of  apples,  pears  and 
plum&  The  farmer  recognizes  the  importance 
of  bees  in  the  alfalfa  and  sweet  clover  fields, 
just  as  Charles  Darwin  recognizes  that  the 
bumble  bee  is  important  in  the  red  clover  x>ol- 
lination.  In  this  connection,  as  an  economic 
problem,  I  may  caU  attention  to  the  honey 
fiow  in  fiowers.  It  is  true  beekeeping  is  only 
one  of  our  minor  agricultural  problems  de- 
pendent entirely  on  the  relative  abundance  of 
honey  plants  in  a  given  region.  There  are  a 
great  many  interesting  physiological  problems 
in  connection  with  nectar  secretion,  as  Eenoyer 
has  shown.  One  wonders  why  alsike  clover 
scarcely  yields  any  nectar  for  bees  in  Iowa 
and  yet  in  some  regions  of  the  country  it  is 
one  of  the  best  of  nectar  plants.  There  is 
seldom  any  nectar  in  buckwheat  flowers  after 
10 :00  A.M.  in  Iowa,  and  yet  in  sections  of  the 
United  States  the  period  of  nectar  flow  is 
much  longer.  Is  soil  alone  a  factor  or  is 
moisture  an  important  factor,  or  are  the  two 
factors  combined?  We  have  enormous  ex- 
panses of  waste  land  along  our  highways  in 
the  United  States,  why  not  combine  the  es- 
thetic with  the  economic  if  we  can  And  plants 
that  are  suited  for  such  places  that  will  yield 
good  returns  for  the  beekeeper. 

PLANT  BBBBDINO 

I  heard  a  practical  fruit  grower  in  Iowa  say 
the  other  day  when  a  new  chance  seedling 
apple  was  shown  me  that  nearly  all  of  the  new 
good  things  in  the  fruit  line  are  chances;  that 
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is  to  say  the  new  productions  by  Burbank, 
Hansen,  Patten,  Beach*  Hedrick,  Webber  and 
many  other  plant  breeders  are  not  equal  to 
those  found  in  nature.  I  need  only  recall 
the  many  fine  things  the  modem  plant  breeder 
has  produced.  Of  course,  new  types  will  al- 
ways appear,  as  they  have  in  the  past.  The 
work  accomplished,  it  seems  to  me;,  will 
justi^  larger  expenditure  of  money. 

In  the  matter  of  fundamental  study  of 
these  problems  practical  agriculture,  horticul- 
ture and  floriculture  are  indebted  to  the 
classic  fundamental  work  of  Hoffmeister  and 
Strasburger.  This  work  led  up  to  and  ex- 
plains the  physical  basis  of  Mendelism  dis- 
oovered  by  Gregor  Mendel,  a  work  that  is 
most  important  in  the  breeding  of  new  types. 
We  haye  had  a  host  of  botanical  investigators 
who  have  enhanced  our  knowledge  of  plant 
breeding,  linking  it  with  practical  work  like 
Nilsson,  Johannsen,  Bateson,  Correns,  Shull, 
White,  Webber  and  Emerson.  Agriculture 
and  horticulture  are  indebted  to  the  epoch- 
making  work  of  DeVries  on  mutation.  His 
work  has  set  a  score  of  botanists  to  work  on 
the  pedigree  culture  work.  I  may  mention 
Kilsson,  Johannsen  and  Gates  especially.  Pos- 
sibly the  outstanding  problem  of  the  pomolo- 
gist  in  states  like  Iowa  and  Minnesota  i^  that 
of  hardiness.  In  breeding  experiments  at  the 
present  time  it  is  necessary  to  set  the  trees 
out  and  test  them  for  a  term  of  years,  to  see 
whether  or  not  this  climate  is  too  severe. 
Bakke  in  some  recent  experiments  has  foimd 
that  by  ascertaining  the  depression  of  the 
freezing  and  the  moisture  content  at  a  time 
when  all  the  tissues  are  in  an  active  state  of 
growth,  it  is  possible  to  obtain  an  idea  of  the 
comparative  hardiness  of  different  apple  trees. 
These  tests  have  been  made  upon  trees  in  the 
nursery  as  well  as  upon  trees  in  an  orchard, 
10  years  old,  with  practically  the  same  results. 

SEED   STUDIES 

After  a  consideration  of  pollination  the 
matter  of  seed  is  of  importance.  The  first 
great  work  published  is  that  of  Gartner,  ^'  De 
fructibus  Seminibus  plantarum.^  Gartner  was 
free  from  the  bias  of  those  who  preceded  him. 


We  have  a  truly  modem  work  by  one  whom 
we  may  regard  as  a  modem  man  of  science. 
He  made  a  comi>arative  study,  correctly  deter- 
mined the  relation  of  the  endosperm  to  the 
cotyledon  and  named  the  embryo.  We  have 
had  a  long  line  of  investigators  on  the  subject 
of  seeds. 

The  practical  application  found  expression 
in  the  work  of  Nobbe,  Harz  and  others.  We 
may  recall  the  work  of  Nobbe  in  the  testing 
of  seeds  at  the  small  experiment  station  at 
Tharand,  which  was  the  beginning  of  the  ex- 
periment stations  such  as  we  know  them  to- 
day. Nobbe  did  not  merely  do  the  mechanical 
part  in  connection  with  the  testing  of  seed, 
but  inquired  into  real  scientific  problems  in 
connection  with  specific  gravity,  and  the  vital- 
ity of  seeds  imder  different  conditions  of 
storing.  The  germination  of  many  seeds  is 
of  special  concern  to  the  agriculturist,  be- 
cause it  is  important  to  know  under  what 
conditions  a  seed  will  germinate  best  to  bring 
the  largest  returns.  It  is  a  matter  also  of 
some  concern  for  the  farmer  to  know  whether 
weeds'  seeds  have  a  varying  period  of  vitality 
when  buried  in  the  soil,  whether  for  instance 
the  seeds  of  Hibiscus  Trionum  and  AhutUon 
Theophrasti  will  come  up  in  his  fields  after  a 
quarter  or  half  a  century  when  he  practises 
rotation  of  crops.  The  vitality  and  structure 
of  seeds  has  of  course  received  much  atten- 
tion. I  need  only  recall  the  classic  work  of 
DeCandolle  who  more  than  a  century  ago 
studied  the  prolonged  vitality  of  seeds.  The 
data  secured  by  DeCandolle  is  frequently 
quoted  in  text-books  of  plant  physiology. 
Also  much  later  work  of  Becquerel,  Beal, 
Ewart  and  Hanlein  on  delayed  germination, 
as  well  as  the  work  of  Crocker  and  his  stu- 
dents like  Shull,  on  the  delayed  germination  of 
seeds,  like  wild  oats  and  other  seeds  of  eco- 
nomic importanca  To  Crocker  we  are  in- 
debted for  an  explanation  of  the  delayed 
germination  of  such  seeds  as  the  cocklebur. 
Knowing  that  there  is  a  delay  in  some  seed 
the  farmer  is  better  able  to  follow  a  rational 
practise  in  the  treatment  of  seeds.  I  am  sure 
that  most  of  you  are  familiar  with  the  work 
of   Schleiden  and  Vogel,   Chalon,   Malpighi, 
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Haberlandt,  Sempolwaki,  Bedc,  Moeller  and 
Oesterle,  Hattirolo  and  Buscalioni,  Hanausek, 
Haiz,  Jnnowicz  and  many  others  who  were 
interested  in  a  study  of  seeds  of  Legruminosse, 
particnlarly  with  reference  to  the  light  line. 
The  writer  more  than  a  quarter  of  a  century 
ago  brought  the  literature  on  this  subject  to- 
gether in  his  paper  on  the  ^Comparative 
Anatomy  of  Seeds  of  LeguminoscB.''  Oom- 
paratiyely  little  has  been  done  since.  In- 
tensive studies  on  the  seeds  of  such  families 
as  the  Leguminosffi.  Convolyulacefls,  Cucurbi- 
tAoete,  Malyaoeed,  TiliacesB  should  be  made  be- 
cause in  most  of  these  families  where  the 
light  line  occurs  the  seeds  have  a  prolonged 
vitality.  The  subject  has  more  or  less  of  a 
practical  bearing.  The  problem  as  to  the 
nature  of  the  light  line  in  these  seeds  has  not 
been  solved.  A  number  of  present-day  botan- 
istsy  like  Martin,  Harrington  and  others  are 
taking  up  the  problem.  Present-day  investi- 
gations with  seeds  are  bringing  many  valuable 
practical  results  in  commercial  seed  produo- 
tion»  as  in  dovers.  The  seed  control  work  by 
the  establishing  standards  of  purity  is  a  iirac- 
tical  problem.  The  work  in  determining  the 
conditions  of  germination,  experiments  with 
light,  electricity,  heat,  moisture  and  drying 
and  studies  of  seed  coat  are  also  important 
The  important  problem  of  rate  of  maturing 
of  seed  in  storage  is  being  worked  out  Seed- 
testing  laboratories,  while  th^y  are  obliged  to 
answer  the  immediate  pressing  problems  on 
the  impurities  of  seeds  and  their  germination 
are  engaged  in  a  study  of  the  more  funda- 
mental problems  of  the  viability  of  seeds.  It 
has  bean  the  custom  for  the  American  Seed 
Analysts  Association  to  send  to  its  co-workers 
seeds  to  test  for  purity  and  vitality.  With 
careful  treatment  there  is  still  the  greatest 
variation  in  the  results.  Presumably,  in  part 
at  least  the  methods  used  by  seed  testers  is 
not  the  same  and,  therefore,  the  result  can 
not  be  uniforuL  We  should  bear  in  mind 
that  the  viability  is  a  matter  of  climate  and 
condition  of  storage  of  the  seed.  The  funda- 
mental problems  of  every  one  of  the  great 
staple  agricultural  crops,  so  far  as  vitality  qf 


seeds  is  concerned,  has  not  been  entirely 
solved  and  awaits  solution  by  the  investigator. 
The  writer  and  Miss  King,  during  the  past 
few  years,  have  continued  investigations  on 
germination  of  seeds  of  forest  trees  and 
shrubs.  The  results  exhibit  surprising  irreg- 
ularity and  uncertainty  in  the  germination  of 
these  seeds.  Boerker,  of  Nebraska,  has  fol- 
lowed the  same  line  of  research.  The  work  of 
Sir  John  Lubbock  on  Seeds  and  Seedlings 
and  various  papers  of  Tubeuf  on  seeds  of 
forest  trees,  although  purely  morphological 
are  always  valuable  for  reference  and  bear  in 
general  upon  forestry  problems,  of  economic 
botany. 


Botanists  have  long  recognized  the  im- 
portance of  grasses  in  our  welfare.  The 
prosperity  of  the  United  States  outside  of  the 
rich  natural  resources  of  forestry,  mines  .and 
water  power  is  concerned  with  the  economic 
production  of  cereals,  cotton  and  livestock. 
Turning  to  some  of  the  older  works  I  recall 
the  work  of  Sowerby  and  Pamell  on  grasses, 
Metzgar,  'TDie  Gtereidarten,''  Stebler  and 
Schroeter, "  Komicke,  Die  (Jebreidearten,"  and 
Hackel,  "True  Grasses."  In  our  own  coun- 
try early  works  were  Flint's  "Grasses  of 
Massachusetts,"  Klippart,  '^Grasses  of  Ten- 
nessee," Lapham,  "Grasses  of  Wisconsin,"" 
Vasey,  "  Grasses  of  the  United  States,"  Lam- 
son-Scribner,  various  i>apers  published  by  the 
U.  S.  Department  of  Agriculture,  Beal, 
"Grasses  of  North  America,"  Hitchcock  and 
Chase  i>apers.  These  and  other  authors  toudi- 
ing  the  economic  problems  of  cereals,  like 
Hunt  Carleton,  Shear,  Warburton  and  Ball 
have  stimulated  prduction  but  it  would  seem> 
as  though  we  have  only  scratched  the  surface 
so  far  as  a  study  of  the  real  problem  of  cereal 
production  is  concerned.  It  vitally  concerns 
us  as  a  nation  to  stimulate  the  production  of 
cereals  and  forage  crops  because  the  ever-in- 
creasing population  demands  increased  pro- 
duction. How  can  the  botanists  contribute- 
more  to  the  welfare  of  mankind  than  to  study 
such  problems  as  the  physiology  of  the  nutri- 
tion of  the  growing  of  wheat,  maize,  oats,  bar-^ 
1^  and  rice,  or  to  make  a  study  of  pollination 
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under  different  climatic  conditions,  or  the 
breeding  of  varieties  of  cereals  resistant  to 
diseases?  We  might  well  consider  the  stu- 
pendous losses  from  parasitic  fungi  of  cereals. 
There  never  was  a  time  when  research  on 
cereals  and  other  agricultural  crops  was  as 
important  as  it  is  to-day.  We  have,  on  a 
large  scale,  imdertaken  the  removal  of  the 
barberry  in  the  wheat-growing  section  of  the 
coimtry,  because  the  plant  pathologists  are 
convinced  that  the  common  barberry  is  an  im- 
portant factor  in  rust  production.  And  yet, 
I  was  confronted  with  the  frequent  statement 
by  practical  men  in  western  Minnesota  that 
there  is  no  barberry  in  this  particular  section. 
I  certainly  saw  none  in  the  immediate  area 
to  speak  of,  although  there  was  some  bar- 
berry thirty  miles  to  the  south.  I  could 
not  make  the  questioner  see  the  importance 
of  the  barberry  in  connection  with  grain 
rust  Some  seasons  no  doubt  there  are 
actually  viable  uredo  spores  on  grasses. 
The  point,  I  think,  we  should  determine 
to  convince  the  wheat  grower  on  is  this: 
are  the  uredo  spores  viable  in  weedy  grasses, 
and  how  far  can  the  uredo  spores  be 
carried?  The  farmer  who  loses  $3,000  on  a 
quarter  section  of  land  in  a  single  year  of 
wheat-growing  wants  some  solution  of  the 
problem.  It  is  the  duty  of  the  government 
and  the  botanist  to  solve  the  problem  for  the 
coimtry.  Unless  this  is  done  by  extermina- 
ting the  barberry,  the  breeding  of  resistant 
varieties  and  the  elimination  of  weedy  grasses, 
the  growing  of  spring  hard  wheats  will  be  a 
thing  of  the  past,  and  the  farmer  will  be 
forced  to  turn  his  attention  to  the  growing  of 
other  cereals,  not  subject  to  rust.  The  gov- 
ernment and  the  states  directly  interested,  can 
well  afford  to  spend  a  half  million  dollars  an- 
nually until  the  problem  is  solved 

WEEDS 

The  subject  of  weeds  is  related  to  that  of 
plant  disease.  It  greatly  interests  the  farmer 
and  gardener.  The  farmers  of  the  United 
States,  at  least  in  some  sections,  have  en- 
deavored to  remove  by  legislation  some  of  the 
injurious  weeds,  expecting,  of  course,  that  the 


law  would  be  obeyed  and  the  weeds  would  soon 
be  eliminated,  but  instead  they  are  constantly 
increasing.  As  illustrations  of  weed  legisla- 
tion I  need  only  remind  you  that  some  twenly- 
five  years  ago  nearly  all  the  northwestern 
states  made  it  illegal  to  permit  Hussian  thistle 
to  grow.  During  these  twenty-five  years  it 
has  spread  from  the  Atlantic  to  the  Pacific. 
In  Washington  and  Oolorado  where  the  condi- 
tions are  suitable  it  covers  the  ground  on 
little  travelled  roads  and  on  the  plains.  In 
Iowa  we  made  an  effort  by  legislation  to  re- 
duce the  infested  areas  of  quack  grass,  but 
it  has  so  increased  that  the  farm  values  in 
some  cases  are  reduced  because  of  its  presence. 
During  the  past  two  seasons  I  have  received 
a  large  number  of  specimens  of  knapweed 
(Centaurea  aoUtiiidlis)  from  many  points  in 
Iowa  and  northern  Missouri,  distributed 
largely  through  alfalfa  seed.  Buckhom  {Plan- 
tago  laneeolata)  is  rapidly  interfering  with 
clover  culture  in  Iowa. 

We  have  described  weeds  and  how  to 
eradicate  them,  because  this  is  the  kind  of  in- 
formation the  farmer  wants,  but  we  have  not 
solved  a  single  one  of  the  important  problems 
in  connection  with  weeds.  Weeds  have  an  im- 
portant bearing  on  the  crops  produced.  The 
small  ragweed  no  doubt  reduces  the  efficiency 
of  the  Iowa  pasture  during  the  autumn 
months  fully  one  half,  the  weeds  of  com  fields 
frequently  cut  the  yield  one  third.  How  lliese 
yields  are  reduced  has  not  been  determined. 
How  much  do  we  know  about  the  mechanical 
interference  of  weed  roots  and  the  agricul- 
tural crop?  So  far  as  I  know,  there  is  ab- 
solutely no  data  on  the  subject.  Water  is 
an  important  factor  in  crop  production;  there- 
fore,  a  study  of  transpiration  is  of  importance 
in  connection  with  a  study  of  weeds.  It  has 
been  pointed  out  by  Livingston  that  trans- 
piration is  practically  a  simple  function  of 
the  leaf  surface  and  that  the  total  transpira- 
tion is  a  measure  of  the  growth  of  a  plant, 
whether  it  is  one  growing  in  a  waste  place  or 
of  economic  importance. 

Kesselback  makes  it  dear  that  weeds  such  as 
sunflower  use  more  than  three  times  as  much 
water  per  plant  as  com.  while  water  used  per 
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unit  of  dry  matter  was  slightly  more  than 
double  that  of  com.  In  other  words,  a  sun- 
flower plant  will  consume  as  much  water  as 
a  liill  of  com.  Brenchly  in  a  recent  publica- 
tion states  that  weeds  like  mustards  did  better 
when  they  were  associated  with  other  plants, 
than  when  they  were  subjected  to  competition 
with  their  own  q)ecies.  Wheat  is  not  so  well 
able  to  overpower  the  Brassiea  and  reduce  its 
growth  as  is  the  case  with  some  other  weeds. 
Hustard  would  then,  according  to  Brenchly, 
even  in  moderate  amoimts  do  considerable 
damage. 

Possibly  in  the  majority  of  places,  even  in 
the  agricultural  areas  of  the  middle  west, 
there  are  times  in  which  there  is  not  enough 
water  to  supply  the  needs  of  the  plant  Water 
is  used  by  a  plant  in  large  quantities  and 
practically  all  of  it  passes  off  in  the  transr 
piration  stream.  Water  being  an  important 
item,  its  conservation  is  a  question  which  we 
must  be  concerned  with.  From  the  few  cita- 
tions given  above  we  conclude  that  weeds  do 
considerable  damage  to  growing  crops  hy  con- 
suming the  moisture.  Knowing  that  trans- 
piration or  the  giving  off  of  water  by  the 
aerial  portions  of  a  plant  goes  hand  in  hand 
with  the  leaf  area,  a  study  in  which  the  leaf 
area  and  transpiration  are  measured  from 
time  to  time  at  specific  intervals  should  give 
us  much  information  concerning  the  effect  of 
weeds  upon  the  crop  in  which  they  are  asso- 
ciated, both  in  the  greenhouse  and  in  the  field. 

Some  inreliminaiy  work  done  in  plant  phys- 
iological laboratory  at  Ames  by  Bakke  shows 
that  the  matter  of  transpiration  by  weeds  is 
an  important  item  in  crop  production.  In 
these  experiments  wheat,  oats  and  mustard 
were  grown  together  and,  with  one  exception, 
it  was  found  that  the  total  transpiration  for 
the  mixed  cultures  is  greater  than  for  the 
pore  wheat  and  oats  cultures.  The  present 
study  shows  that  wheat  transpires  during  the 
growing  season  more  than  oats. 


of  taxonomic  work  if  the  ecological  investiga- 
tions are  to  be  correctly  interpreted.  The  na- 
tional government  in  cooperation  with  various 
states  is  spending  large  sums  of  money  to 
study  soils.  It  is  a  good  kind  of  investiga- 
tion. The  soils  are  carefully  mapped  on  a 
scale  as  never  before.  The  plant  is  an  index 
of  what  the  soil  will  produce  and  the  aim  of 
this  work  is  to  help  the  farmer.  I  am  sure  it 
does;  and  why  should  the  botanists  not 
cooperate  with  the  geologist,  and  the  soil  ex- 
pert make  just  as  detailed  a  study  of  the 
plant  life  as  the  geologist  does  of  the  soil. 
In  no  place  in  the  world  can  this  problem  be 
studied  better  than  in  the  {urairie  states. 
There  is  scarcely  anything  left  of  the  great 
prairie  domain,  except  as  we  find  it  along  the 
right-of-way  of  railroads.  Should  not  a  group 
of  botanists  in  these  prairie  states  study  the 
ecological  and  taxonomic  phases  of  the  rich- 
est, virgin,  agricultural  soil  in  the  world,  as 
Shimek  is  now  doing  for  the  prairie  plants 
of  Iowa.  What  we  need  is  a  crop  ecologist, 
who  after  a  study  of  the  problem,  can  tell  the 
farmer  just  what  crops  can  be  grown  together 
or  what  crops  are  best  suited  for  his  soil.  Let 
us  as  botanists  seek  a  closer  cooperation  with 
the  soil  expert. 

I  am  reminded  that  Dr.  Cowles  in  an  ad- 
dress before  this  section  called  attention  to 
the  use  of  an  ecologist  to  settle  a  legal  ques- 
tion involving  a  large  amount  of*  money  in 
regard  to  a  meandered  lake  in  Arkansas  where 
a  study  of  the  problem  by  the  ecologist  dis- 
closed the  truth  that  the  so-called  lakes  had 
been  covered  with  trees  much  antedating  the 
survey  made  by  the  government.  I  am  told 
that  in  some  surveys  along  the  Mississippi  the 
government  instructions  are  to  include  all 
land  to  the  limit  of  apparent  line  of  vegeta- 
tion. Who  should  determine  the  apparent 
line  of  vegetation;  the  surveyor,  who  gener^ 
ally  knows  nothing  about  succession,  or  the 
eoo'logist?     It  would  seem  to  me,  the  ecologist. 


XCOLOaiCAL  PROBLEMS 

Another  phase  of  economic  botany  has 
interested  me  very  much,  namely  the  relation 
of  plants  to  soil.    This  requires  the  best  kind 


EROSION 

In  a  prairie  state  like  Iowa  every  available 
area  has  been  brought  under  cultivation,  or 
the    wooded    areas    have    been    turned    into 


Digitized  by 


Google 


14 


SCIENCE 


[N.  8.  Vou  Un.  No.  1358 


paatureB.  MiUions  of  dollars  worth  of  the 
Tery  best  soil  in  this  great  agricultural  region 
are  annually  carried  down  the  Mississippi, 
finally  helping  to  increase  the  area  of  Louisi- 
ana,  or  to  fill  up  the  channel  of  the  Mississippi 
Biver.  The  government  to  prevent  disastrous 
floods  builds  levees.  The  water,  under  our 
present  system  of  intensive  agriculture,  is 
rushed  o£F  as  rapidly  as  possible,  the  little 
lakes  are  filled  up  with  silt  from  the  neighbor- 
ing drainage  area  or  th^y  are  drained.  Drain- 
age no  doubt  does  help  crop  production  but 
the  water  table  has  dropped  twelve  feet,  ac- 
cording to  McGee,  in  fifty  years  in  Iowa. 
Kow  if  the  water  table  will  show  a  further 
drop  it  is  a  question  of  vital  concern  to  the 
agriculture  of  Iowa.  Have  we  any  plant 
physiological  data  to  show  how  this  has  in- 
fluenced crop  production  or  the  growth  of 
trees?  The  botanist  can  do  a  real  service  by 
making  a  study  of  the  movement  of  water  in 
the  soil  and  its  relation  to  plant  growth.  We 
know  that  the  climatic  and  edaphic  relations 
of  forests  are  important  Zon  has  given  us  a 
comparative  study  of  the  problem  in  his  paper 
on  "  Forests  and  Water  in  the  Light  of  Scien- 
tific Investigation."  Then  we  may  also  re- 
call the  work  of  Pearson  on  the  **  A  Meteoro- 
logical Study  of  Parks  and  Timbered  Areas 
in  the  Western  Yellow  Pine  Forests  of  Ari- 
zona and  Kew  Mexico.''  and  the  work  of  Hall 
and  Maxwell,  Bray  and  Schwarte  on  forests 
and  streams  flow. 

In  order  to  determine  the  problem  of  water 
conservation  and  forest  conservation,  I.  T. 
Bode  made  an  investigation  in  one  of  our 
park  areas  in  Iowa.  The  results  are  interest- 
ing, as  showing  the  close  relationship  between 
forest  cover  and  soil  moisture.  The  results 
show  unmistakably,  even  in  a  small  area,  that 
the  forest  cover  keeps  greater  quantities  of 
water  in  the  upper  soil  layers,  that  these 
forest  areas  maintain  a  higher  water  level  in 
the  soiL 

The  conclusion  to  be  drawn  from  the  work 
and  some  done  by  others  of  the  Forest  Service 
is  that  all  hills  subject  to  erosion  should  be 
covered  with  timber. 


AQUATIO  FARMING 

I  have  been  more  or  less  interested  in  the 
preservation  of  our  lakes,  not  only  because 
the  commimity  and  state  will  receive  the 
benefit  of  recreation,  but  our  lakes  and 
streams  should  furnish  an  important  source 
of  food,  and  also  a  source  of  income  from 
the  fur-bearing  animals.  The  botanist  should 
make  more  study  of  the  food  for  fish  and 
game.  It  is  said  that  the  little  muskrat  in 
Iowa  has  become  so  depleted  that  it  will  be 
necessary  to  have  a  closed  season.  Much  of 
this  depletion  is  no  doubt  due  to  trapping,  but 
may  not  the  food  supply  have  some  bearing 
on  the  problem  ?  Take  for  instance  the  water- 
lily,  which  has  become  a  somewhat  rare  plant 
in  Iowa.  How  far  does  this  plant  and  the 
lotus  minister  to  the  food  of  this  little  rodent! 
Sportsmen  are  agreed  that  wild  rice  and  wild 
celery  are  very  important  food  plants  for  the 
wild  duck.  Schofield  has  given  us  a  practical 
method  of  germinating  wild  rice,  yet  we  know 
almost  nothing  .about  the  maximum  yield  of 
this  plant  and  how  it  might  be  increased. 
There  are  millions  of  acres  of  land  suitable 
for  the  growing  of  wild  rice  in  the  United 
States,  especially  in  the  northern  Mississippi 
valley.  It  should  be  used  more  extensively 
for  human  food  than  it  is  to-day.  We  know 
little  about  the  uses  of  aquatic  plants  by 
animals.  May  we  not  breed  a  variety  of  wild 
rice  which  will  cling  somewhat  more  tenaci- 
ously to  the  rachis?  Some  plant  breeder 
should  undertake  the  selection  of  plants  with 
this  in  mind. 

COOPERATIVE  WORK 

We  have  never  in  the  history  of  the  world 
had  as  much  productive  research  work  as  now, 
although  there  may  be  a  slight  curtailment 
since  the  war.  Our  various  journals,  like  the 
Botanical  Gazette,  American  Journal  of 
Botany,  Bulletin  Torrey  Botanical  Club, 
Journal  of  Agricultural  Research  and  various 
publications  from  experimrait  stations,  na- 
tional government  and  academies  of  science 
are  publishing  an  enormous  amount  of  good 
material.  All  state,  national  and  private 
agencies  are  working  to  increase  the  amount 
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of  research.  Oooperation  seems  to  be  the 
slogan  to-day  and  the  National  Beseardi 
Ck)uncil,  created  as  a  war  measure,  is  func- 
tioning to  stimulate  research  in  all  of  these 
institutions  of  the  country  in  a  cooperatiye 
way.  Botany  certainly  has  not  been  neglected 
as  evidenced  by  the  fundamental  physiological 
work  on  fertilizers  and  the  growing  of  wheat, 
and  the  fundamental  work  in  connection  with 
the  treatment  of  plant  diseases  which  will  be 
taken  up  by  the  Research  Council  through 
the  Crop  Protection  Institute  in  a  cooperative 
way.  Cooperation  in  eve^  line  is  desirable, 
but  is  it  not  a  fact  that  all  great  discoveries 
are  made  by  individuals?  These  individuals 
should  have  plenty  of  equipment  and  help» 
and  each  should  have  a  free  hand  to  work  out 
his  or  her  problem. 

In  conclusion  the  plea  I  desire  to  make  is 
.that  the  botanist  should  enter  more  vigorously 
into  the  exploitation  of  fields  of  agronomic 
work,  ecology  and  taxonomic  work,  as  it  is 
related  to  horticulture  and  agriculture.  We 
have  allowed  some  splendid  fields  of  work  to 
slip  away  from  us,  largely  because  we  were 
indifferent  to  the  problems  of  agriculture. 
This  is  not  true  of  plant  pathology  which  has 
made  itself  felt  along  economic  lines.  It  is 
true  that  some  phases  of  plant  breeding, 
physiology  and  soil  rdations  of  plants  are 
masquerading  under  various  forms  of  agricul- 
ture and  horticulture.  It  is  not  my  aim  to 
belittle  much  that  has  been  accomplished  by 
horticulturists  and  agriculturists,  but  this 
work,  when  botanical,  should  finds  its  place 
under  the  head  of  botany.  Let  us  look  for  a 
new  era  in  botanical  work.  Then  the  various 
phases  of  the  work  will  find  their  rightful 
place,  not  only  in  our  teaching,  but  in  our 
research  as  well. 

L.  H.  Pammel 

Iowa  Statb  CoLLiei 


SCIENTIFIC  EVENTS 

THB  BOWDOIN  MEDICAL  SCHOOL 

The  Bowdoin  Medical  School,  established  a 
century  ago  by  Maine's  first  legislature,  will 
be  closed  as  a  dei>artmenft  of  Bowdoin  College 
at  the  end  of  tiie  current  year  next  June,  un- 


less by  that  time  it  receives  financial  support. 
The  following  announcement  has  been  made 
by  President  Kenneth  C.  M.  SiHs  by  authority 
of  the  boards  of  trustees  and  overseers. 

By  action  of  the  board  of  truBtees  and  overseers 
the  Bowdoin  Medical  School  will  be  finally  dosed 
as  a  department  of  Bowdoin  College  at  the  end  of 
the  current  year,  June,  1921,  unless  by  that  time 
some  way  shall  be  found  to  meet  the  requirements 
necessary  to  keep  the  school  in  Glass  A  of  Ameri- 
can medical  colleges.  It  has  been  conservatively 
estimated  that  for  this  purpose  there  must  be  an 
addition  to  the  resources  of  the  school  of  $25,000 
for  immediate  equipment  of  laboratories  and  of  at 
least  $50,000  yearly  income  for  more  teachers  and 
for  up-keep.  Unfortunately  at  the  present  time 
the  college  sees  no  way  of  procuring  such  funds; 
the  need  of  such  an  endowment  has  often  been 
placed  before  the  people  of  Maine,  but  the  ap- 
peals have  never  received  an  adequate  response. 

The  college  will  not  apply  for  state  aid  for  the 
school.  But  if  the  citizens  of  Maine  and  the 
friends  of  medical  education  who  believe  that  the 
maintenance  of  a  medical  school  is  properly  a  state 
function,  desire  to  have  the  medical  school  reestab- 
lished as  a  state  institution  under  state  control  and 
adequately  supported  by  the  state,  Bowdoin  Ck>l- 
lege  will  be  glad  to  give  all  assistance  possible  to 
that  end|  and  would  doubtless  offer  for  such  a 
purpose  for  temporary  use,  if  desiredi  such  part  of 
the  buildings  and  apparatus  of  the  college  as  might 
be  available. 

The  trustees  and  overseers  of  the  college  believe 
that  there  is  a  place  for  a  medical  school  in  Maine 
and  are  hopeful  that  the  people  of  the  state,  de- 
spite the  great  demands  on  the  incoming  legislap 
ture,  will  establish  such  a  school  as  a  state  institu- 
tion, around  which  all  the  medical  and  public  health 
work  of  the  state  would  be  centered. 

THB  DXRBCTORSHXP  OP  THB  BUREAU  OP 
MINBS 

Dr.  F.  O.  Cottrbll,  director  of  the  United 
States  Bureau  of  Mines,  on  December  81, 
handed  his  resignation  to  the  President, 
through  Secretary  of  the  Interior  Payne,  He 
leaves  the  bureau  to  take  up  his  duties  as  chair- 
man of  the  Division  of  Chemistry  and  Chem- 
ical Technology  of  the  National  Research 
Council.  Dr.  Cottrell  recommends  as  his  suc- 
cessor H.  Foster  Bain,  of  California,  whose 
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name  was  formally  presented  to  the  President 
In  his  letter  of  resignation,  Dr.  Cottrell  said: 

I  hereby  tender  joa  my  resignation  as  director 
of  the  Bureau  of  Mines,  to  take  effeet  Januaiy  1, 
1921. 

In  so  doing,  may  I  recall  to  your  mind  that,  in 
accepting  this  position  upon  the  resignation  of 
Director  Manning  last  June,  I  explained  to  the 
secretary  of  the  interior  that  I  had  previously  made 
an  my  plans  to  resign  from  the  position  I  then 
occupied  as  assistant  director  and  to  give  my  un- 
divided attention  to  the  position  of  chairman  of 
the  Division  of  Chemistry  and  Chemical  Technol- 
ogy of  the  National  Besearch  Council,  which  I  had 
accepted  as  successor  to  Professor  W.  D.  Bancroft, 
who  was  retiring  July  first. 

•  I  accepted  appointment  as  director  of  the  Bureau 
of  Mines  on  the  understanding  with  Secretary 
Payne  that  I  would  continue  therein  until  an  avail- 
able successor  should  be  found  who  was  thoroughly 
acceptable  to  him  and  to  the  mining  industry. 

'  The  time  having  now  arrived  when  Secretary 
Payne  is  ready  to  recommend  a  successor,  I  am 
placing  my  resignation  in  his  hands  for  transmittal 
to  you. 

It  is  with  the  pleasantest  recollections  that  I 
look  back  over  my  decade  of  service  in  various 
capacities  within  the  bureau^  and  as  the  greater 
part  of  this  time  has  fallen  within  your  own  ad- 
ministration, it  gives  me  particular  pleasure  to  tell 
you  of  the  unif  orm  courtesy  and  high  standard  of 
public  service  which  I  have  always  encountered  in 
my  contact  with  both  associates  and  superiors 
throughout  the  whole  department. 

•  It  would  be  with  very  deep  feelings  of  personal 
regret  that  I  should  take  the  present  step  were  it 
not  that  the  position  in  the  Besearch  Council  will 
still  permit  me  to  cooperate  very  closely  with  those 
particular  aspects  of  the  bureau's  work  for  which 
I  feel  myself  best  fitted. 

At  the  same  time  Secretary  Payne  handed 
to  the  President  the  appointment  of  H.  Foster 
Bain,  of  California,  as  successor  to  Dr.  Cot- 
trelL 

Mr.  Bain  was  educated  and  trained  as  a  geol- 
ogist and  mining  engineer.  He  was  one  of 
Herbert  Hoover's  assistants  in  London  on  the 
Belgian  relief  work  during  the  war.  Before 
that  he  was  editor  of  the  Mining  and  Scientific 
Press  of  San  Francieco,  Calif.,  end  later  the 
editor  of  the  Mining  Magazine  of  London, 


England.  He  made  some  important  mining 
investigations  in  south  and  central  Africa  and 
later  undertook  similar  investigations  in 
China.  At  one  time  he  was  a  mine  operator 
in  Colorado  and  once  was  connected  with  the 
United  States  Geological  Surv^.  Subse- 
quently, he  was  the  first  director  of  the  Geo- 
logical Survey  of  Illinois.  For  a  time  during 
the  war  Mr.  Bain  was  assistant  director  of 
the  United  States  Bureau  of  Mines,  following 
up  production  and  manufacture  of  metal 
products,  explosives^  and  other  chemical  sub- 
stances for  war  purposes.  At  the  close  of  the 
war  Mr.  Bain  returned  to  private  life.  Mr. 
Bain  was  bom  at  Seymour,  Indiana.  Gradu- 
ating from  Moore's  Hill  College,  Indiana,  in 
1890,  he  spent  two  years  at  Johns  Hopkins 
University  and  later  received  his  doctor's  de- 
gree from  the  University  of  Chicago. 

INTERNATIONAL   BUGENXCS   CONGRESS 

In  1912  there  was  held  in  London,  under 
the  auspices  of  the  Eugenics  Education  So- 
ciety, an  International  Eugenics  Congress. 
A  second  congress  was  planned  to  be  held  in 
New  York  City  in  1916  but,  on  account  of 
the  war,  plans  for  the  congress  were  aban- 
doned. In  the  autumn  of  1919,  at  a  meet- 
ing of  the  International  Committee  of  Eu- 
genics hdd  in  London,  it  was  agreed  to  hold 
the  second  International  Congress  in  New 
York  City  in  1921.  A  general  committee  to 
arrange  for  this  congress  was  selected  by  the 
National  Research  Coimcil  in  the  spring  of 
1920,  and  it  is  now  announced  that  the  pre- 
liminary announcement  of  the  Second  Inter- 
national Congress  of  Eugenics  will  be  held  in 
New  York  City,  September  22-28,  1921. 

Of  this  Congress  Dr.  Alexander  Graham 
Bell  is  honorary  president;  Dr.  Henry  Fair^ 
field  Osbom,  president;  Mr.  Madison  Grants 
treasurer;  Mr&  C.  Neville  Bolfe  (Mrs.  Sybil 
Gotto)  honorary  secretary;  and  Dr.  C.  C. 
Little,  secretary-general.  The  vioe-presidents 
include  Dr.  Cesare  Arton,  Cagliari  Italy;  Dr. 
Kristine  Bonnevie^  Institute  for  Heredity  In- 
vestigation, University  of  Christiania,  Nor- 
way; Major  Leonard  Darwin,  London;  Dr. 
V.  Delfino  Buenos  Aires;  Dr.  E.  M.  East^ 
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Harvard  IJniTersity;  M.  Gamia,  Director 
Archeology  and  Anthropology,  Moadco;  Sir 
Auckland  Campbell  Qed^iesj  British  Ambassa* 
dor  to  the  United  States;  Br.  Oorado  Oini, 
Borne;  Hon.  Mr.  Justice  Frank  E.  Hodgins, 
Supreme  Court  of  Ontario;  Dr.  FrMkrio 
Houssay,  Paris;  Dr.  H  S.  Jennings^  Johns 
Hopkins  University;  G.  H.  Knibbs,  Mel- 
bourne; Dr.  Herman  Lundbot^Tf  IJpsala;  Dr. 
L.  Manouvrier,  Paris;  M.  L.  March,  Paris; 
Dr.  Jon  Alfred  Mojen,  Christiana;  Dr.  T.  H 
Morgan,  Columbia  University;  Dr.  E.  Pearl, 
Johns  Hopkins  University;  Dr.  Edmond  Per^ 
rier,  Paris;  Dr.  Ernesto  Pestalozza.  Bome; 
Dr.  V.  Guiffrida-Buggieri,  Italy;  Professor 
B.  Vogt>  University  of  Copenhagen ;  and  Pro- 
fessor WiUe^  University  of  Christiania. 

The  Finance  Committee  has  been  selected 
consistiniir  of  Messrs.  Madison  Grant,  John  T. 
Pratt,  Austin  B.  Fletcher,  and  Dr.  John  H. 
Kellogg.  Of  the  Exhibits  Committee  Dr. 
H.  H.  Laughlin  is  chairman;  of  the  Publicity 
Committee,  Dr.  Lothrop  Stoddard;  and  of 
the  Executive  Committee,  Dr.  C.  C.  Little. 
A  general  committee  of  ninety-five  members 
has  been  appointed.  There  are  to  be  two 
daases  of  members,  sustaining  members  pay- 
ing one  hundred  dollars  and  active  members 
paying  five  dollars.  Further  information  and 
a  copy  of  the  preliminary  announcement  can 
be  obtained  from  Dr.  C.  C.  Little,  Secretary- 
G^eral,  American  Museum  of  Natural  His- 
tory, New  York  City. 

THB  AMBRICAN  SNOINESRINO  COUNCIL 

Thb  Engineering  Council,  formed  in  1917 
as  an  emergency  body  to  place  at  the  disposal 
of  the  government  in  war  the  organized  en^- 
neering  talent  of  the  nation,  has  been  form- 
ally merged  into  the  American  En^eering 
Council  of  the  Federated  American  Engineer- 
ing Societies. 

Mr.  Herbert  Hoover,  who  becomes  president 
of  the  amalgamated  organizations,  and  the 
four  vice-presidents,  Calvert  Townlqy,  of  New 
York;  William  E.  Bolfe,  of  St.  Louis,  Dean 
Dexter  S.  Kimball,  of  Cornell,  and  J.  Parke 
Channing,  of  New  York,  have  issued  a.  state- 
ment in  which  it  is  said  that  the  new  council 


will  immediately  enter  upon  a  campaign  of 
public  service,  involving  cooperation  with 
chambers  of  commerce,  labor  organizations 
and  other  bodies  in  an  effort  to  solve  pressing 
social,  industrial  and  political  problems. 

The  appointment  of  several  committees  to 
handle  national  problems  is  announced.  One 
on  military  affairs  is  headed  by  Colonel  Wil- 
liam Barclay  Parsons,  chairman  of  the  trustees 
of  Columbia  University.  D.  L.  Hough*  of 
New  York  City,  has  been  named  to  head  a 
Bussian- American  committee,  which,  it  was 
ei^lained,  is  in  no  sense  political,  but  will 
aim  to  bring  the  engineers  of  the  United 
States  and  Bussia  closer  together.  A  patents 
oommittee,  which  will  work  for  an  increase 
in  both  the  pay  and  personnel  of  the  United 
States  Patent  Office,  has  been  appointed,  with 
E.  J.  Prindle,  of  New  York  as  chairman. 
Other  committees  chosen  thus  far  are:  Classi- 
fication and  Compensation  of  Engineers, 
Arthur  S.  Tutde,  of  New  York,  chairman; 
National  Board  of  Jurisdictional  Awards  in 
the  Building  Lidustry,  Budolph  P.  Miller,  of 
New  York,  chairman;  Cooperation  with 
American  Listitute  of  Architects,  S.  H 
Senehon,  of  Minneapolis,  chairman;  Payment 
for  Estimating,  Balph  Modjeeka,  of  Chicago, 
chairman;  Types  of  Government  Contract, 
Arthur  P.  Davis,  of  New  Yoik,  chairman. 
These  committees,  with  others  to  be  appointed, 
will  start  at  once  to  carry  out  a  constructive 
program  of  national  progress. 


SCIENTIFIC  NOTES  AND  NEWS 
In  1816,  John  Scott,  a  chemist  of  Edin- 
burgh, bequeathed  the  sum  of  $4,000  to  the 
City  of  Philadelphia,  the  interest  upon  which 
was  to  '^be  laid  out  in  premiums  to  be  dis- 
tributed among  ingenious  men  and  women 
who  make  useful  inventions."  The  Board  of 
Directors  of  City  Trusts  of  Philadelphia,  has 
awarded  $800  together  with  a  bronze  medal 
to  Dr.  Hideyo  Noguchi,  of  the  BockefeDer 
Institute,  for  Medical  Besearch  in  New  York, 
''in  recognition  of  his  eminent  work  in  the 
discovery  of  disease-producing  organisms  and 
the  means  of  combating  their  action."  A 
similar  award  has  been  made  to  Dr.  Edward 
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Oalvin  Kendall,  of  Koohester,  Miim^  ''For 
biochemical  woric  of  high  order  leading  to 
the  preparation  of  the  oomponnd  'thyroxin' 
and  the  determination  of  its  chemical  struc- 
ture and  ^ving  results  which  contribute  to 
the  comfort  and  welfare  of  mankind." 

Professor  Stephen  A.  Forbes,  of  the  Uni- 
versity of  Illinois  has  been  elected  president  of 
the  Ecological  Society  of  America. 

At  the  recent  Chicago  meeting  of  the 
American  Psychological  Association,  Professor 
Margaret  Floy  Washburn  was  elected  to  the 
presidency. 

Dr.  William  Blum,  of  the  Bureau  of 
Standards  has  been  elected  president  of  the 
Washington  Section  of  the  American  Chem- 
ical Society. 

Dr.  F.  M.  Perkin  has  receiTed  the  honor 
of  the  order  of  commander  of  the  British  Em- 
pire. Dr.  Perkin  is  one  of  the  leading  au- 
thorities upon  the  scientific  treatment  and 
utilisation  of  coal  and  the  production  of  oil 
from  it. 

The  Italian  Society  of  Sciences  has 
awarded  its  gold  medal  for  1920  to  Professor 
A.  Signorini,  of  the  University  of  Palermo, 
for  his  papers  jmblished  during  the  last  year. 

Dr.  0.  O.  Johns,  chief  of  the  color  and  pro- 
tein laboratories  of  the  Bureau  of  Chemistry 
of  the  Department  of  Agriculture,  has  re- 
signed to  accept  the  o£Per  made  him  by  the 
Standard  Oil  Company  of  New  Jersey,  to  be 
director  of  the  research  laboratory  of  the  com- 
pany. 

Mr.  H.  D.  Foster  has  been  appointed  re- 
search associate  at  the  Bureau  of  Standards 
by  the  Hollow  Building  Tile  Association. 

Assistant  Surgeon-Oeneral  J.  H.  White, 
IT.  S.  P.  H.  S.,  after  the  dose  of  the  sixth 
Sanitary  Conference  of  the  American  Repub- 
lics, to  be  held  in  Montevideo,  Uruguay,  will 
proceed  to  Valparaiso^  Chile,  and  other  points 
on  the  West  Coast  of  South  America,  via 
Panama,  for  the  purpose  of  investigating 
sanitary  conditionB  at  the  various  ports. 

Commander  Cope,  leader  of  the  British  Ant- 
arctic Expedition,  is  detained  in  Montevideo 


through  the  non-arrival  of  his  dogs.  He  is 
also  encountering  difficulty  in  obtaining  films 
owing  to  their  unexpected  cost  He  proposes 
to  give  lectures  at  Montevideo  and  at  Buenos 
Aires,  thus  obtaining  assistance  from  the 
British  communities.  He  will  probably  pro- 
ceed south  early  in  December  in  the  whaler 
Solstreif,  without  waiting  for  the  dogis^  al- 
though their  absence  makes  sledging  more 
difficult 

PROFESSOR  J.  W.  E.  Olattfeld,  of  the  de- 
I)artment  of  chemistry  of  the  University  of 
Chicago,  will  spend  his  winter  quarter  vaca- 
tion at  the  Desert  Laboratory  of  the  Carnegie 
Institution  at  Tucson,  Arizona. 

Dr.  Julius  Stisglitz,  of  the  University  of 
Chicago,  has  delivered  three  lectures  on  the 
Mayo  Foundation  at  Kochester,  Minnesota. 
The  first  was  on  "  Chemistry  and  Medicine," 
and  the  other  two  were  on  ''The  Electrical 
Theory  of  Oxidation.'* 

A  lecture  was  delivered  at  the  School  of 
Hygiene  and  Public  Health  of  Johns  Hop- 
kins University,  December  13,  by  Dr.  Charles 
Warddl  Stiles,  U.  S.  P.  H.  S.,  on  ^'Some 
Practical  Aspects  of  the  Subject  of  Soil  Pol- 
lution." 

Dr.  Alfred  F.  Hess,  of  the  New  York  Uni- 
versity and  Bellevue  Hospital  Medical  Col- 
lege, will  deliver  the  fifth  Harvey  Society 
Lecture  at  the  New  York  Academy  of  Medi- 
cine on  Saturday  evening  January  15.  His 
subject  will  be  ^  Newer  Aspects  of  Some 
Nutritional  Disorders.'' 

Dr.  Yves  Delaqb,  professor  of  zoology  in 
University  of  Paris,  distinguished  for  his 
work  on  protoplasm,  heredity  and  general 
biology,  has  died  at  the  age  of  sixty-six  years. 

Professor  O.  M  Debovb  died  on  November 
19,  at  almost  seventy  years  of  age.  He  is 
known  for  his  work  on  diseases  of  the  stomach 
and  for  the  past  seven  years  has  been  perma- 
nent secretary  of  the  Paris  Academy  of  Medi- 
cine. 

At  .the  annual  meeting  of  the  Society  of 
American  Foresters  held  in  New  Yoik  City 
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on  December  20,  the  following  officers  were 
elected  for  1921: 

President,  K  C.  Bryant,  360  Prospect  St.,  New 
Haven,  Conn. 

Vioe-preMent,  Paul  G.  Bedington,  Ferry  Bldg., 
San  Frandaeo,  Oalif . 

Secretary,  Paul  D.  Kelleter,  Atlantic  Bldg., 
Washington,  D.  0. 

Treaeurer,  E.  H.  Frothingham,  Atlantic  Bldg., 
Waabington,  D.  C. 

At  the  recent  meeting  of  the  Indiana  Acad- 
emy of  Sciences  the  officers  were  elected  for 
1921  were  as  follows: 

PteHdent,  Howard  E.  Enders,  West  Lafayette. 

Viee-preMmU,  Frank  M.  Andrews,  Blooming- 
ton. 

Secretary,  Walter  N.  Hess,  Oreencastle. 

AeeistoKt  Secretary,  H.  G.  Dietz,  Indianapolis. 

Treaeurer,  Wm.  M.  Blanehard,  Greeneastle. 

XdUor  of  Proceedings,  F.  J*.  Breeze,  Muneie. 

Secretary,  F.  B.  Wade,  Indianapolis. 

Thb  American  Pharmaceutical  Association 
has  elected  the  following  officers : 

President,  Samuel  L.  Hilton,  Washington,  D.  G. 

First  Vice-president,  Otiarles  E.  Gaspari,  St. 
Lonis,  Mo. 

Second  Vioe-presid&Kt,  Dayid  F.  Jones,  Water- 
town,  8.  D. 

ThM  Vice-presideni,  Hugo  H.  Schaefer,  New 
York. 

Members  of  the  Council,  Henry  M.  Whelpley,  St. 
Louis,  Mo.;  George  M.  Beringer,  Camden,  N.  J.;  ^ 
John  G.  Godding,  Boston,  Mass. 

Thb  U.  S.  Oivil  Service  Commission  has 
annonnoed  examinations  for  the  positions  of 
junior  engineer  and  deck  officer  in  the  U.  S. 
Coast  and  Geodetic  Survey  to  be  held  Feb- 
ruary »-10  and  April  13-14,  1921.  These 
positions  are  the  entering  ones  in  the  field 
force  of  the  Coast  and  Geodetic  Survey  and 
the  initial  salary  will  be  $2,000  per  annum, 
with  a  promise  of  increase  to  $2,400  after  one 
month  of  satisfactory  service.  From  these 
entering  positions  engineers  will  be  promoted 
after  six  months  of  satisfactory  service  to  the 
commissioned  grades  of  the  Surv^  which 
have  r^ative  rank  with  the  grades  from  en- 
sign to  captain  in  the  navy.  The  salaries  of 
the  commissioned  personnely  including  com- 
pensation for  quarters,  etc.»  and  longevity 
pay,  vary  from  a  minimum  of  $2,600  to  ap- 


proximatdy  $T,000  per  annum  There  are 
now  about  fifty  vacancies  in  the  commissioned 
grades  which  will  be  filled  1^  promotion  from 
the  eligibles  secured  from  the  examinations 
to  be  held  in  February  and  April.  Applicants 
for  this  examination  should  communicate  with 
the  Civil  Service  Commission  or  with  lihe 
Director  of  the  Coast  and  Geodetic  Survey, 
Washington,  D.  C.  A  civil  engineer  degree 
or  B.S.  in  civil  engineering  is  required  of  an 
applicant  before  appointment,  but  the  exami- 
nation may  be  taken  in  F^ruary  or  April 
and  the  appointment  made  effective  on  gradu- 
ation. 

Thb  Laws  Observatory  of  the  University  of 
Missouri,  erected  in  1858,  has  been  torn  down, 
and  a  new  building  is  being  erected  to  replace 
it  about  half  a  mile  south  of  the  former  site. 

Included  among  the  bequests  of  the  late 
Dr.  Doyd  Roberts  of  Manchester,  England, 
are  ike  following  gifts  to  medical  organiza- 
tion: to  the  Royal  Society  of  Medicine, 
£5,000;  to  St  Mary's  Hospital,  Manchester, 
£5,000;  to  Manchester  Royal  Infirmary  and 
to  the  Royal  College  of  Physicians,  London, 
£3,000  each;  and  £2,000  to  the  Medical  Society 
of  London. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

The  University  of  Montpellier,  which  was 
founded  in  the  thirteenth  century,  is  prepar- 
ing for  the  celebration  of  its  approaching  seven 
hundredth  anniversary. 

Through  the  death  of  Mrs.  Lucy  H.  Bow- 
doin,  of  Salem,  a  bequest  of  $50,000  becomes 
available  for  Har7ard  Medical  School,  and 
$5,000  each  will  be  given  to  the  Essex  Insti- 
tute and  Peabody  Academy  of  Salem. 

It  is  planned  to  establish  a  technical  school 
at  Oberlin  OoUege  with  accommodations  for 
about  700  students. 

FiBE^  supposed  to  have  originated  from  the 
furnace  in  a  basement  room,  completely  de- 
stroyed th^  office  and  private  laboratory  of  Dr. 
Waddell,  professor  of  pharmacology,  and  a 
large  amount  of  physiological  apparatus  in  the 
physiological  laboratory  of  the  University  of 
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Yirginia  on  the  morning  of  Deoember  24.  The 
los8  is  largely,  if  not  entirely,  oovered  by  in- 
surance and  there  will  be  little  interruption  to 
the  regular  laboratory  work. 
,  Thb  inauguration  of  President  Wallace  D. 
Atwood,  of  Clark  OoUege,  will  take  place  on 
February  1.  Presidenits  and  representatiyes 
from  more  than  two  hundred  colleges  have 
signified  their  intention  of  being  present  at  the 
exercises. 

Dr.  Henrt  Rand  BD^tfield,  professor  of  ac- 
counting on  the  Flood  Foundation  in  the  Uni- 
versity of  California,  has  been  appointed  dean 
of  the  faculties  of  the  State  University  of  Cali- 
fornia to  succeed  Professor  John  C.  Merriam, 
who  resigned  to  accept  the  presidency  of  the 
Carnegie  Institution  in  Washington. 

At  the  College  of  the  City  of  New  York, 
Professor  Herbert  B.  Moodsr  has  been  ap- 
pointed professor  of  chemical  engineering 
within  the  department  of  chemistry;  Assistant 
Professor  W.  L.  Prager  has  been  promoted  to 
an  associate  professorship,  and  Mr.  Joseph  A. 
Babor  has  been  promoted  to  an  instxuctorship. 

Dr.  Abdret  W.  Downs,  formerly  assistant 
professor  of  physiology  at  McGill  University, 
has  been  appointed  to  the  chair  of  physiology 
in  the  University  of  Alberta. 


DISCUSSION   AND   CORRESPONDENCE 

ANTHROPOUBTRIC    MBASURBUENTS 

During  the  sessions  of  two  International 
Congresses  of  Anthropology,  in  1906  at 
Monaoo,  and  in  1912  at  G^eva,  rules  were 
drawn  up  for  the  standardizing  of  the  more 
usual  anthropometric  measurements.  The 
work  was  imdertaken  in  each  case  by  a  com- 
mittee, and  the  official  reports  were  published 
by  certain  members  to  whom  this  duty  was 
assigned. 

The  prescription  of  1906  included  measure- 
ments of  the  skull  and  of  the  head  and  facial 
features  of  the  living.  It  was  published  in 
the  French  language  by  Dr.  Papillault  and 
appeared  in  the  pages  of  L'Anthropologie 
(Vol.  17,  1906,  pp.  669-672).  Thei  prescrip- 
tion of  1912  was  the  work  of  a  larger  and 
more  representative  committee,  which  aside 


from  French,  German  and  Italian  members, 
included  representatives  of  Great  Britain,  the 
United  States,  Russia,  and  Switzerland,  coun- 
tries not  included  in  the  former  report  The 
official  reporters  of  this  prescription,  which 
included  measurements  of  the  living  body,  ex- 
clusive of  those  of  the  head  and  face^  were 
Drs.  Bivet,  Schlaginhaufen  and  Duckworth, 
who  published  their  reports  in  French,  Ger- 
man and  English,  respectively. 

Having  these  data  in  mind  I  was  led  to 
states  in  the  preface  to  my  recent  *^  Manual  of 
Anthropometry,"  that  the  official  reports  of 
the  prescription  of  1912  were  published  only 
on  the  other  side  of  the  Atlantic,  and  ap- 
peared in  an  American  journal  for  the  first 
time  in  1919,  when  Dr.  Duckworth's  official 
report  was  r^rinted  by  Dr.  Hrdlicka  in  his 
new  American  Journal  of  Phyaicdl  Anthro- 
pology, 

While  this  statement,  oonceming  the  three 
offlciai  reports  only,  is  strictly  true,  I  should 
have  mentioned  that  equally  accurate  and 
trustworthy  reports  were  published  in  other 
oountries,  and  especially  should  I  have  cited 
that  of  Dr.  MacCurdy,  also  a  member  of 
the  committee.  His  report  in  full  of  the  pre- 
scription of  1912  was  translated  at  the  time 
of  the  Congress  for  Dr.  Bivet's  official  copy, 
and  appeared,  later  in  the  same  year,  in 
«both  Science  and  the  American  Anthropolo- 
gist. Had  I  noticed  this  earlier,  I  should 
certainly  have  brought  it  to  the  attention  of 
the  readers  of  my  book,  and  wish  to  take  this 
opportunity  to  rectii^  my  unintentional 
neglect 

The  citations  referred  to  are  the  following: 

Science:  N.  S.,  Vol.  86,  No.  931,  Nov.  1, 
1912,  pp.  603-608. 

Amer.  Anthropol.,  Vol.  14,  No.  4,  Oct-Dec., 
1912,  pp.  621-631. 

E[arris  Hawthorne  Wilder 
Smith  Collbos, 

NOBTHAICPTON,  BCaSS., 

December  17,  1920 

A  NEW  DIKE  NEAR  ITHACA.  N.  Y. 

Considerable  attention  has  been  given  by 
geologists  to  the  dikes  of  central  New  York. 
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Each  newly  diaoovered  one  is  of  interest  and 
perhaps  a  note  should  he  made  of  the  occur- 
ranoe  of  a  rather  large  dike  recently  found. 
It  has  heen  exposed  at  the  eastern  side  of  the 
Portland  cement  quarry  east  of  Shurger  Point, 
six  miles  north  of  Ithaca.  It  is  the  first  of  the 
Ithaca  region  dikes  found  in  limestone  and  is 
sflq;K>sed  for  the  height  of  the  Tully  limestone 
at  the  north  and  south  walls  of  the  quarry  and 
in  the  shales  along  the  quarry  hed. 

No  contact  action  was  noticed.  In  places 
^fesre  is  a  thin  caksita  streak  at  the  side  of  the 
dik^  in  othera  there  is  a  tight  contact  between 
dike  and  wall  rock.  StrisB  on  the  calcite  gave 
•ridence  of  horizontal  moyement  The  dike 
▼aries  in  width  from  ir'  to  18''  and  is  decid- 
edly green,  due  to  the  serpentine  in  it.  It 
strikes  about  N  8**  E.,  parallel  to  the  dip 
jointSy  like  all  the  dikes  near  Ithaca.  There 
may  be  some  connection  between  this  dike 
and  a  group  of  smaller  dikes  east  of  Ludlow- 
TiDe,  two  miles  to  the  north. 

Pearl  Shkldon 
OoaNXLL  UimnasiTT 

THB  HAWAIIAN   OLONA 

To  THE  EnrroR  of  Soiekce:  In  Soence^  for 
September  10, 1920,  p.  240,  Mr.  Vaughan  Mac- 
Caughey  again  calls  attention  to  the  remark- 
ably durable  fiber  of  the  Hawaiian  Olond,  and 
quotes  Dr.  N.  KusseFs  rather  inaccurate  ac- 
count of  the  people  making  the  fiber  and  its 
products,  fish  nets  and  cords,  some  used  espe- 
cially for  fish-lines.  In  view  of  the  possible 
importance  of  this  product,  it  seems  worth 
while  to  correct  certain  statements.  The  name 
of  the  bird  caught  for  its  yellow  feathers  was 
0-0  not  O-u.  As  late  as  1864,  when  the  pres- 
ent writer  first  visited  the  Hawaiian  Islands, 
there  were  some  natives  at  Olaa  still  beating 
the  mamake  kapa  and  twisting  the  olon&  fiber 
on  their  thighs.  On  the  island  of  Molokai,  as 
late  as  1889  a  photograph  was  taken  of  a  na- 
tive scraping  the  fiber.  Surely  Mr.  Mac- 
Caughey  must  be  aware  that  in  the  Bishop 
Museum  in  Honolulu,  is  a  fine  cast  from  life  of 
a  native  preparing  this  fine  fiber,  and  there  are 

1 N.  S.,  Vol.  LH.,  No,  1341. 


many  specimens  of  both  the  raw  material,  the 
finished  product  and  the  laau  hahiolond  or 
scraper  which  was  sometimes  a  shell  papaua 
(MeleagrifM  fnargaritifera)  but  more  com- 
monly a  sharpened  bone  from  the  back  of  the 
honu,  a  sea  turtle  not  a  (fish,  as  Dr.  Kussel 
has  it).  The  boards  were  made  of  any  hard 
wood;  the  naou  of  Dr.  Bussel  was  perhaps  the 
naio,  or  bastard  sandalwood. 

As  a  specimen  of  the  remarkable  durability 
of  the  fiber,  there  is  in  the  Bishop  Museum  a 
ball  of  fish-^line  used  by  the  Kamehamehas  for 
a  hundred  years  and  it  is  still  in  perfect  con- 
dition. 

WiLLUM  T.  Brighaic 


QUOTATIONS 

PROFESSOR  MICHELSON  ON  THB  APPLICATION 

OP  INTERPERENCB  METHODS  TO  ASTRO- 

NOMICAL  MEASUREMENTS 

The  first  information  Professor  A.  S.  Ed- 
dington,  Plumian  professor  of  astronomy  at 
Cambridge  University,  received  that  his  theo- 
retical deductions  concerning  the  angular 
diameters  of  certain  stars  and  of  the  Betel- 
geuse,  in  particular,  had  been  confirmed  by 
Professor  Michelson  [in  his  paper  at  the  Chi- 
cago meeting]  was  from  a  cable  message  from 
the  New  York  Times.  He  was  extremely  in- 
terested and  delighted  at  the  results  obtained 
and  is  anxiously  awaiting  f uU  details. 

Talking  to  the  New  York  Times  correspond- 
ent he  pointed  out  that  many  years  ago  Pio- 
fessor  Michelson  suggested  a  plan  for  measur- 
ing, at  any  rate  to  a  much  greater  degree  of 
accuracy  than  before,  diameters  of  stars  by  the 
wave  theory  of  Hght. 

"  For  some  time  now,**  he  said,  "  they  have 
been  carrying  on  these  experiments  at  Mount 
Wilson,  and  I  presume  that  it  is  there  that 
these  most  interesting  results  have  been  ob- 
tained. The  erreat  difficulty  that  th^  have  had 
to  contend  with  has,  of  course,  been  what  is 
known  as  atmospheric  tremor.  They  have  been 
trying  Michelson's  methods  and  previously  had 
obtained  some  very  interesting  results,  but 
these  were  only  with  regard  to  very  close  double 
stars.  By  this  means  th^y  got  some  veiy  suc- 
cessful results  with  double  stars,  but  when  they 
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came  to  try  to  determine  the  angular  diameter 
of  stars  they  were  up  against  a  very  much 
more  difficult  problem.  I  knew  that  they  were 
working  on  these  lines,  but  this  is  the  first 
word  I  have  heard  of  the  results. 

"  At  a  meeting  of  the  Britiah  Association  I 
delivered  a  presidential  address  to  the  mathe- 
matical and  physical  sections,  and  made  refer- 
ence to  the  fact  that  this  experiment  which  was 
being  carried  out  would  be  of  the  very  greatest 
importance.  We  have  of  course  had  theories, 
and,  working  on  those  theories,  I  gave  a  table 
of  what  I  thought  would  be  the  angular  diam- 
eter of  certain  stars,  and  I  am  delighted  to  find 
that  the  figures  so  nearly  correspond.  This 
would  seem  to  show  the  theories  have  been  on 
the  right  side. 

"In  particular,  I  noticed  that  Betelguese's 
diameter  is  260,000,000  miles,  which  is  enor- 
mously larger  than  the  sun.  That  is  a  very  in- 
teresting confirmation  of  the  theory  of  Kussell 
and  Hertzeprung  of  g^iant  and  dwarf  stars,  g^iv- 
ing  direct  evidence  that  Betelguese  is  one  of 
the  inflated  stars  and  very  different  from  the 
sun." 

Dr.  A.  C.  Crommelin,  chief  of  staflF  of  the 
Greenwich  Observatory,  was  interviewed  to- 
day on  Professor  Michelson's  discovery  by  The 
Evening  Standard  and  expressed  the  interest 
the  experts  in  England's  principal  observatory 
took  in  it. 

''  Star  diameters  have  been  calculated 
hitherto,"  he  eaid,  '^  but  have  never  before  been 
actually  measured.  Michelson's  announcement 
that  he  has  measured  Alpha  Ononis  and  found 
it  to  have  a  diameter  of  260,000,000  miles,  800 
times  bigger  than  the  sun,  is  hopeful. 

''That  the  distance  from  the  earth  of  such  a 
Btar  as  Alpha  Orionis,  which  is  900,000,000,- 
000,000  miles  away,  should  have  been  measured 
80  long  ago  and  the  size  of  the  star  ahould  re- 
main unmeasured  eeems  strange  but  it  was 
explained  at  the  offices  of  the  Boyal  Astronom- 
ical Society  that  the  two  measurements  have 
to  proceed  on  entirely  different  lines. 

''The  Astronomical  Society  confirms  Dr. 
Orommelin  in  the  expectation  of  good  results 
from  Professor  Michelson's  work.  For  some 
time  past  he  and  his  work  have  loomed  increas- 


ingly large  in  the  astronomical  world — Cable- 
gram to  the  New  York  Timee. 


CAUSES  OF  CLIMATIC  OSCILLATIONS 
IN  PRSHISTORIC  TIME,  PARTICU- 
LARLY IN  THE  ICE  AGEi 

In  1918  Professor  Arldt,  of  Radeberg, 
grouped  the  theories  and  weighed  the  evi- 
dence which  had  been  proposed  by  117  scien- 
tists in  the  past  sixty  years  on  the  causes 
of  the  glacial  and  interglacial  epochs.  As 
none  of  these  hypotheses  are  in  all  respects 
satisfactory,  in  his  opinion,  or  can  claim  to 
explain  thoroughly  all  paleo-climatic  phe- 
nomena, he  does  not  reoognijee  any  one  theory 
or  group  of  them.  This  is  not  surprising 
since  the  fundamental  conclusions  underlying 
these  hypothesis  have  not  been  reached. 

In  this  paper  of  twenty-seven  pages,  Arldt 
does  not  give  an  exhaustive  explanation  of  the 
numerous  hypotheses  which  have  been  pro- 
posed but  a  brief  statement  concerning  the 
most  important  groups  among  them.  He  dis- 
tinguishes two  classes,  Oosmio  and  Telluric 
with  three  subdivisions  for  the  first:  Univer- 
sal, Solar  and  Telluro-Oosmic;  and  five  for 
the  second:  Dislocation  of  the  Poles,  Atmos- 
pheric, Intra-Telluric,  Actologic  and  Oro- 
graphic. Although  discussions  and  opinions 
are  to  be  found  tmder  each  of  these  headings, 
his  main  contribution  appears  in  crystallised 
but  abbreviated  form  in  his  conclusion,  thus: 

Among  numerous  theories  explaining  the 
changes  in  climate  of  the  earth,  those  should  be 
given  preference  which  are  based  upon  the  hy- 
pothesis that  the  factors  which  are  of  importance 
to-day  in  determining  climate  have  always  been 
effective.  .  .  .  Most  importance  is  attached  to 
Ramsay's  theory  which  emphasises  most  strongly 
the  direct  and  indirect  action  of  tiie  mountains. 
Besides  these  orogenetic  forces  other  elements,  as 
enumerated  below,  probably  aided  in  the  genera- 
tion of  the  ice  ages. 

1.  The  rise  of  extensive  mountains  (Bamsay). 

2.  The  formation  of  ocean  basins  (Arldt). 

3.  The  sinking  of  the  entire  ocean  floor  and  the 

1  Theodore  Arldt,  "Die  TJrsachen  der  Klimasch- 
wankungen  der  Yorcelt^  besonders  der  Eiszelten," 
Zeiischrifi  fUr  Gletsoherkunde,  Band  XI.,  s.  1-^7, 
1918. 
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8. 


10. 


Accessory. 


eomspondiiig  elevation  of  eontinents  (Arldt 

and  Enqnist). 
IntensiTe  voleanie  aotiTify  with  aooompanying 

soot  eloada  (Sarasin). 
Slight  eecentrieitj  of  the  earth's  orbit  (Hil- 

debrandt). 
Passing    of    the    solar     system^ 

through  regions  of  the  universe 

in  whieh  there  were  no  stars 

(Noeike). 
Decreased  heat  radiation  of  the 

sun  (Philippi). 
Lessor  inclinations  of  the  ecliptic 

(Eckholm).         ^ 
Decrease  of  carbon  dioxide  con- 
tent in   the   air    (Chamberlain 

and  Salisbury). 
Distribution   of   land   and   sea   according   to 

Eemer's  view. 
Pliothermal   or   warm   interglacial   periods   oc- 
eurred  under  the  following  circumstances: 

1.  CUefly  aa  a  result  of  low  flat  c<»itinents, 

2.  Through  absence  of  deep  basins, 

3.  Rising  of  sea  floor  and  depression  of  continents, 

4.  Yokanic  inactivity, 

5.  Oreat  eccentricity  of  the  earth's  orbit, 

6.  Pssnng  of  the  solar  system  through  regions  of 

the  universe  abounding  in  stars, 

7.  Oreat  radiation  of  heat  from  the  sun, 

8.  Oreat  inclination  of  the  ecliptic, 

9.  Increase  of  the  carbon  dioxide  content  of  the 

air. 

It  is  utterly  improbable  that  the  interior  of  the 
earth  contributed  to  the  climatic  changes.  Polar 
dislocations  are  also  out  of  the  question,  so  long 
as  we  can  not  prove  that  they  followed*  any  par- 
ticular direction.  All  attempts,  likewise,  at  ex- 
plaining change  in  climate  from  one  cause  alone 
are  futile.  Although  at  first  sight  these  theories 
may  appear  attractive,  they  can  not  stand  the  test 
of  keener  criticism.  Moreover,  nature  is  too  com- 
plex to  permit  its  being  compressed  into  a  single 
formula. 

•Chester  A.  Reei>s 

American  Museum  op  Natural  History 


SPECIAL  ARTICLES 

OBSERVATIONS    ON    THE   ACCUMULATION    OF 

CARBON    DIOXIDE    PROM    STRAWBERRIES 

IN    REFRIGERATOR    CARS 

DuRmo  the  years  1918  and  1919  and  in  con- 
neetion  with  shipping  tests  of  strawberries  in 


refrigerator  cars  being  made  under  the  direo- 
tion  of  Mr.  H.  J.  Hamsay  and  Mr.  V.  W. 
Ridley  then  of  the  Bureau  of  Markets,  the 
writer  was  able  to  make  obseryations  on  the 
carbon  dioxide  and  oxygen  content  of  the  air 
in  refrigerator  cars  and  the  efPect  of  yentilar 
tion  on  the  accumulation  of  carbon  dioxide. 
A  brief  summary  of  the  results  follows: 

The  percentage  of  carbon  dioxide  and 
of  oxygen  was  determined  by  means  of  a, 
commercial  Orasatt  apparatus — samples  being 
drawn  through  lead  tubing  one  end  of  which 
was  placed  in  the  i)art  of  the  car  from  which 
it  was  desired  to  take  samples  and  the  other 
run  out  at  one  comer  of  the  door.  During 
transit  analyses  were  made  at  icing  stations 
and  at  other  times  when  the  train  stopped 
long  enough.  Duplicate  analyses  were  made 
when  time  permitted,  and  in  all  cases  several 
hundred  cubic  centimeters  were  thrown  away 
before  the  sample  was  drawn  for  analysis. 

The  results  of  the  analyses  made  during 
three  of  these  tests  are  summariEed  in  Table 
I.  In  the  tests  of  1918  the  berries  were 
loaded  at  a  temperature  of  about  68^  to  70^ 
F.  and  one  car  was  ventilated  by  raising  the 
hatches  at  diagonal  comers  of  the  car.  The 
berries  loaded  in  the  test  of  1919  were  at  a 
temperature  of  76®-T8®  F.,  one  car  being  ven- 
tilated by  raised  hatches,  and  the  other  that 
reported  in  the  last  column  of  Table  I.,  by 
two  six-inch  pipes,  installed  at  opposite  ends 
of  the  car. 

From  the  table  it  is  apparent  that  there  is 
no  great  accumulation  of  carbon  dioxide  in 
the  air  of  the  imventilated  cars  in  transit 
The  maximum  amount  2.5  i)er  cent.,  was 
reached  in  a  car  loaded  at  Monett,  Mo.,  seven 
hours  after  the  doors  were  closed.  When  the 
car  was  re-iced  the  carbon  dioxide  content 
dropped  to  0.7  per  cent  From  this  it  in- 
creased again  to  1.8  per  cent.,  but  at  the  next 
icing  it  dropped  to  0.6  per  cent,  and  never 
exceeded  this  amount  during  the  remainder 
of  the  trip. 

The  accumulation  of  carbon  dioxide  in  un- 
ventilated  refrigerator  cars  loaded  with  straw- 
berries has  been  foimd  not  to  exceed  2.6  per 
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cent,  by  Tolmiie  and  is  nsiiany  lesSb  ICoxe- 
orer,  when  tlie  can  are  le-ioed  the  air  in  the 
cars  .is  renewed  to  some  extent  and  the  ao- 
comnlated  carbon  dioxide  largely  awept  away. 
In  yentilated  refrigerator  cars  the  percentage 
of  carbon  dioxide  is  lower.    It  may,  while  the 


Ac^umuUUed  Carbon  DUwide,  ExpreMsed  ta  per 

eent.  by  Volume,  in  Refrigerator  Cars 
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cars  are  standing  after  being  loaded,  become 
nearly  or  quite  as  great  as  in  unventilated 
cars.  When  the  cars  are  moyed  it  drops  to 
0.2-0.4  per  cent,  and  rarely  exceeds  that 
amount. 

The  accumulation  of  carbon  dioxide  in  un- 
yentiated  refrigerator  cars  is  apparently  not 
sufficienty  with  strawberries,  to  cause  injury 
to  the  berries. 

H.  F.  Bergman 

BuRXAu  OF  Plant  Industbt, 
Washinoton,  D.  C. 


THE  AMERICAN  CHEMICAL  SOCIETY 

(Continued) 
The  preparation  and  analysie  of  a  cattle  food 
consisting  of  hydrolyeed  sawdust:  E.  C.  SHxasABD 
and  G.  W.  Blanco.    Inyertigations  carried  out  at 

1  Immediately  after  re-icing. 
sCar  re-ieed  seyen  hours  previoas. 


the  Forest  Products  Laboratory  indicate  that  a 
cattle  food  can  be  prepared  from  eastern  white 
pine  sawdust  and  that  it  has  considerable  food 
▼aloe.  The  cattle  food  was  prepared  by  digesting 
the  sawdust  for  15  to  20  minutes  with  1.8  per 
cent,  sulphuric  acid  at  a  steam  pressure  of  about 
120  pounds  per  square  inch.  After  cooking  the 
sugars  were  extracted  with  water  and  the  acid 
removed  from  the  solution  by  means  of  lune.  The 
liquor  containing  the  sugar  was  evapoTated  to  a 
thick  qrrup  and  mixed  with  the  digested  residue 
which  had  been  previously  dried.  The  whole  was 
then  dried  to  a  moisture  content  of  15  per  cent. 
It  is  shown  that  when  the  product  has  a  greater 
moisture  content  than  15  per  cent,  the  keeping 
qualities  are  not  good.  Leaching  expenments  re- 
moved all  but  2.04  per  cent,  of  the  total  acid  and 
all  but  7.16  per  cent,  of  the  total  sugar.  A  com- 
parative analysis  of  the  wood  before  and  after 
conversion  shows  that  cold  water  soluble,  hot 
water  soluble  and  NaOH  soluble  substances  are 
greatly  increased  but  the  ether  soluble  substances 
are  almost  unchanged  by  the  treatment.  The  pen- 
toses are  reduced  46.4  per  cent,  while  the  methyl 
pentosans  are  not  affected.  The  total  cellulose  is 
reduced  by  21.68  per  cent.  The  sugars  produced 
correspond  to  71.5  per  cent,  of  the  cellulose  re- 
moved by  the  digestion.  The  lignin  content  is 
unchanged.  The  crude  fiber  corresponds  to  about 
75  x>6r  cent,  of  that  in  the  original  wood.  The 
cellulose  is  greatly  altered  by  the  treatment.  Prac- 
tically the  whole  of  the  cellulose  obtained  is  sol- 
uble in  17.5  per  cent.  alkalL  It  is  repreeipitated 
from  the  alkaline  solution  by  dilution  with  water. 
After  flaring  no  precipitation  of  beta-cellulose 
is  obtained  upon  acidification  with  strong  acetic 
acid. 

A  comparison  of  wood  cellulose  and  cotton  oelkh 
lose:  S.  A.  Hahood  and  D.  E.  Cablb.  Samples  of 
wood  cellulose  and  cotton  cellulose  which  had  been 
subjected  to  various  conditions  of  cooking  and 
bleaching  were  analyzed  by  determining  a  number 
of  constants  on  them,  including  ash,  moisture, 
alkali  solubility,  pentosan  and  methyl  pentosan 
content,  methyozy  content,  ether  extract,  cellulose, 
lignin  and  ''copi>er  number";  for  the  purpose  (1) 
of  following  the  changes  which  take  place  in  wood 
cellulose  on  successive  cooking  and  bleaching 
treatment  with  a  view  to  increasing  the  yields  of 
purified  cellulose  by  varying  these  conditions  and 
(2)  to  determine  so  far  as  possible  the  points  of 
similarity  or  difference  of  cellulose  from  wood  and 
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that  from  eotton.  The  data  show  that  wood  oelln- 
lose  mo0t  nearly  eorreepoodiiig  to  cotton,  taking 
monition  linten  as  a  standard,  is  obtained  bj  re- 
eooking  ''easy  bleaching"  sulphite  pnlp  with  soda 
and  bleaching  with  two  per  cent,  of  bleaching 
powder.  The  practise  of  cheeking  wood  cellulose 
according  to  the  specifications  for  cotton  is  a 
qnestionable  procedure. 

Supply  €md  preparation  of  wood  for  the  manur 
faeture  of  pulp:  Hugh  P.  Baxeb. 

Parehmeniiging  paper  and  the  reaction  of  mor^ 
dawts:  J.  £.  MmoB.  The  work  of  Schwalbe  and 
Becker  recently  published  confirms  theories  of  the 
author  as  to  the  reactions  which  occur  on  the  de- 
composition of  cellulose  during  beating.  The  hy- 
drolysis of  cellulose  forms  dextrines  which  are 
mucilaginous,  soluble  in  water  and  easily  reduce 
FeUing  solution.  These  dextrines  are  readily  ad- 
sorbed by  pure  cellulose  thus  constituting  the 
reactive,  insoluble,  colloidal  hydrocellulose,  Ibid 
in  this  position  they  catalyze  further  cellulose 
hydroIyslB.  Oomplete  hydrolysis  leayes  only  sol- 
uble dextrines  or  sugars.  For  a  mucilaginous  ac- 
cumulation as  is  desired  for  making  parchment 
paper,  the  velocity  of  the  initial  reaction  must  be 
catalyzed,  either  by  the  hemi-celluloses  of  wood 
incrustation,  or  by  acid  treatment  of  pulp  prior 
to  beating.  Acid  treatment  of  pulp  reduces  the 
time  required  to  beat  to  mucilage  to  one  half  or 
one  tenth  the  original  amount  required,  and  in- 
creases the  strength  of  the  paper  made  from  it. 
Pulp  mucilage  has  a  greater  power  of  splitting 
salts  and  adsorbing  metal  ions  than  has  cellulose 
and,  therefore,  assists  in  holding  size,  dye,  coating, 
'«te.    Metal  impregnation  weakens  paper  strength. 

Is  it  feasible  to  form  a  section  of  cellulose  chem- 
istry f  G.  J.  ESSKLBN,  Je. 

Sdvewts  for  phosgene:  Chahlis  Babkxbvilli. 
An  impelMng  factor  in  causing  the  Germans  to 
sign  the  Armistice  was  a  knowledge  of  the  rapid 
development  of  the  stupendous  poison  gas  program 
of  the  United  Statea  One  of  the  earliest  gases,  a 
real  gas^  used  by  the  Gtonnans,  was  phosgene.  It 
had  been  manufactured  on  a  small  scale  in  Ger- 
many before  the  war.  Small  amounts  were  ex- 
ported to  the  United  States  prior  to  1914.  It  was 
being  produced  in  this  country  for  similar  uses 
after  the  blockade  had  shut  off  the  importation 
of  chemicals  on  the  manufacture  of  whicb  the 
Gennans  liad  made  a  special^.  It  was  trans- 
I>orted  in  small  quantities  liquefied  in  cylinders. 
"When  hostilities  ceased  we  were  producing  the 


poison  gas  for  war  purposes  at  the  rate  of  fifty 
tons  a  day,  with  a  program  nearly  completed  for 
a  much  larger  production.  Boon  after  the  Arm- 
istice was  signed  restrictions  were  imposed  vHiieh 
prevented  railroad  transportation  of  phosgene 
liquefied  in  cylinders.  Uses  for  war  gases  in  peace 
times  have  been  sought.  The  autl&or  has  found 
several  solvents  for  the  gaseous  phosgene,  among 
them  gasoline,  benzine  and  ethyl  acetate,  which 
dissolve  an  equal  weight  of  the  poison  gas  at  ordi- 
nary temperatures.  The  solutions  exert  practically 
no  pressure  beyond  atmospheric,  so  may  be  trans- 
ported wit)&  safety  within  ordinary  closed  contain- 
ers. On  exposure  to  the  air  the  liquid  and  dis- 
solved gas  evaporate.  The  solutions  offer  simple 
means  for  the  use  of  a  poison  gas  to  exterminate 
rats  and  moles.  On  warming  the  solutions  in 
suitable  vessels  the  phosgene  is  liberated  and  may 
be  used  in  a  pure  form  in  the  manufacture  of  oer- 
tain  coal  tar  products  of  color  or  medicinal  value. 

An  electromeirio  method  for  detecting  segrega- 
tion of  dissolved  impurities  in  steel:  E.  G.  Mahik 
and  B.  E.  Bbxwxb.  Previous  work  has  shown  that 
both  non-metallic  and  metallic  inclusions  cause 
carbon  segregation  in  steel  and  the  hypothesis  has 
been  advanced  that  this  is  due  to  the  steel  acting 
to  some  extent  as  a  solvent  for  the  foreign  ma- 
terial. If  this  is  correct  the  electrode  potential 
of  the  metal  should  be  altered  in  the  regions  im- 
mediately surrounding  the  inclusion.  It  is  not 
possible  to  determine  this  -pmni  by  the  usual 
method  involving  immersion  of  the  specimen  in 
an  electrolyte  but  a  method  has  been  devised  for 
exposing  microscopic  areas  of  metal  surface  to  an 
electrolyte,  so  that  the  micro^lectrode  thus  formed 
may  be  connected  with  a  standard  calomel  half- 
element  and  the  E.M.P.  of  the  system  measured 
by  the  usual  compensation  method.  This  method 
has  been  applied  to  an  investigation  of  the  f  errite 
bands  produced  by  heating  steel  in  contact  with 
metallic  inclusions;  it  has  been  found  possible 
thus  to  measure  the  potential  of  these  micro-areas 
and  to  establish  the  fact  that  the  f errite  of  these 
segregated  portions  possesses  a  distinctly  lower 
potential  than  the  f errite  of  the  body  of  the  steel. 
The  work  is  being  extended  to  include  investiga- 
tion of  the  x>otential  of  ferrite  adjoining  other 
metallic  and  non-metallic  inclusions  and  it  may  be 
applied  also  to  the  detection  of  segregation  of  the 
constituents  of  non-ferrous  alloys. 

.    Soda-lime  for  industrial  purposes  :n.Ii.VlUjao^. 
The  work  to  be  described  in  this  paper  was  an 
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oatgrowth  of  work  done  in  the  Chemical  Warfare 
Service  to  develop  B0da*lime  for  military  purpooes. 
Bodarlime  for  industrial  porpoeee,  however,  muBt 
have  much  greater  activity  and  capacity  and,  on 
the  other  hand,  need  not  be  eo  hard  and  need  not 
contain  an  active  oxidising  agent,  both  of  which 
reqoirements  seriously  limited  the  efficiency  of  the 
soda^lime  used  for  military  purposes.  The  paper 
describes  eztensive  experiments  designed  to  deter- 
mine the  best  method  of  manufacturing  soda-lime 
in  order  to  get  maximnm  activity  and  capacity 
against  the  different  gases.  The  factors  deter- 
mining the  brand  of  lime  to  use  and  the  best  per- 
centage of  caustic  soda  and  water  were  found  to 
be  the  most  important  variables  after  the  basic 
method  of  manufacture  was  decided  upon.  Slides 
will  be  shown  to  indicate  the  effect  of  each  of 
these  variables  on  the  efficiency  of  the  resulting 
product  against  00«,  SO,,  phosgene,  chlorine, 
superpalite  and  hardness.  The  final  formula  de- 
veloped as  the  result  of  these  experiments  has 
been  used  with  great  success  for  a  variety  of  com- 
mercial purposes  and  has  been  found  to  be  many 
times  as  efficient  as  any  of  the  commercial  grades 
now  on  the  market  which  are  made  by  radically 
different  processes  and  contain  much  more  alkali. 

Flow  of  viscous  liqyids  through  pipes:  Bobt.  £. 
Wilson  and  M.  Seltzbb. 

New  solvents  for  rosin  extraction:  H.  K.  Ben- 
-80N  and  A.  L.  Bsknstt.  The  use  of  Douglas  fir 
as  a  source  of  rosin  and  turpentine  is  discussed 
and  the  method  of  tapping  the  forest  trees  now  in 
use  to  a  limited  extent  is  described.  Attention  is 
called  to  the  very  large  quantities  of  resinous  mill 
waste  which  could  be  made  available  for  rosin 
production  under  proper  organication.  Realizing 
that  rosin  extraction  has  been  under  a  heavy  handi- 
cap due  to  the  retention  of  the  solvents  by  the 
wood  to  an  extent  of  as  high  as  25  gallons  per 
eord  in  some  conmiercial  plants,  a  search  for 
more  easily  recoverable  solvents  was  undertaken. 
Among  those  that  lend  themselves  to  rosin  extrac- 
tion are  5  per  cent,  ammonium  hydroxide  and  70 
per  cent,  denatured  alcohol  solutions.  Analytical 
data*  are  presented  on  the  effect  of  time  and  sire 
of  wood,  on  the  efficiency  of  extraction,  the  de- 
composition of  the  ammonia  extract,  the  separa- 
tion of  humus  from  rosin  and  the  recovery  of  am- 
monia from  the  wood  by  steam  distillation.  The 
followii^  conclusions  are  presented:  (1)  When 
resinous  wood  of  pulp  size  is  treated  with  8  times 
its  weight  of  5  per  cent,  ammonium  hydroxide  for 
10  hours  94.5  per  cent,  of  the  rosin  is.  extracted. 


(2)  The  ammonia  extract  decomposes  slowly  in 
the  air  at  ordinary  temperatures  and  at  90^-100® 
C.  jfl  rapidly  and  completdy  decomposed  yielding 
ammonia  vapor  and  finely  divided  rosin  and  humus 
in  suspension.  (3)  Humus  does  not  retain  more 
than  1.7  per  cent,  of  petroleum  ether  upon  heat- 
ing at  100<»  C.  for  thirty  minutes.  (4)  Wood 
chips  saturated  with  ammonia  solution  give  off  the 
ammonia  completely  when  steam  distilled.  (5) 
Denatured  ethyl  alcohol  at  a  dilution  of  70  per 
cent,  is  as  efficient  a  solvent  for  rosin  as  ammonia, 
benzene,  turpentine  or  petroleum  ether. 

Comparative  study  of  vibration  absorbers:  H.  C. 
Howard.  A  mmple  instrument  for  obtaining  rec- 
ords of  horizontal  and  vertical  vibration  in  build- 
ings was  constructed.  Oomparative  measurements 
of  the  vibration  absorbing  capacities  of  various 
materials  and  devices,  such  as  cork,  felt,  rubber 
air-bags,  rubber  balls  and  suspensions  were  made. 
Certain  arrangements  of  rubber  balls  were  found 
to  be  very  effective. 

Note  on  catalysis  in  the  manufacture  of 
ether:  Hugo  Schlattik.  Senderens'  eiq>eriments 
(Comptes  Bendus,  Volume  151,  page  392)  on  the 
action  of  aluminum  sulphate  in  the  manufacture 
of  ether  were  repeated  in  glass  apparatus  and 
confirmed.  When  the  same  experiments  were  car- 
ried out  in  a  small  ether  still  constructed  of  lead, 
no  difference  in  production  was  observed  between 
the  usual  method  of  procedure  and  the  process  in 
presence  of  aluminum  sulphate.  The  author 's  con- 
clusions are  against  Senderens'  theory  of  the  for- 
mation of  a  double  salt,  inasmuch  as  not  only  lead 
sulphate,  which  is  normally  present  in  the  lead 
stiUs  used  in  factory  practise,  but  broken  porce-. 
lain  also  gives  the  same  results  as  aluminum  sul- 
phate. 

Charles  L.  Parsons, 
Secretary 


SCIENCE 


A  Weekly  Journal  devoted  to  die  AdvaBosmsBtof 

Science,  publishing  the  official  notices  and  pio- 

ceedinga  of  die  American  Assodatioa  lor 

die  Advanceeient  of  Sdenoe 

Published  every  Friday  by 

THE  SCIENCE  PRESS 

LANCASTER.  PA.  GARRISON.  N.  Y. 

NEW  YORK,  N.  Y. 

TilMiil  hi  ihi  rTTfl  TJfin  ft  r —  °-    -*  T^-Tl  — llw 


Digitized  by 


Google 


SCIENCE 


v^  SSJ^ou  iMo  Friday,  January  21,  1921  «"««  ^™'  "  ^  ^  ^ 

▼OI^  Un,  »a  I860  »  »  AVHUAL  8UB8CBIPTZOV,  #6.00 


witha 

Bausch  &  Lomb  Balopticon 

The  Perfect  Steredpticon 

Balopticons  project  slides,  opaque  objects  or  both  with  remarkable 
ease  of  operation.  Photographs,  post  cards,  specimens,  illustra- 
tions, maps,  etc.,  are  clearly  shown  by  the  dependable,  even  and 
safe  light  of  the  new  gas-fllled  Mazda  lamp. 

Bausch  i^  Ipmb  Optical  ®. 
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Velc] 


Ho.  MNI  UHIVBBSAIi  MOTOR  ROTATOR.  This  rotator  has  been  desigmed  especially  for  school 
and  laboratory  u«e.  The  motor  will  run  on  either  A.C.  or  D.S.  of  110  volts.  The  »peed  may  be 
varied  from  a  few  revolutions  per  minute  to  1,500  R.P.M.  The  speed  changes  are  continuous — not 
In  steps — and  apeed  Is  changed  by  simply  turning:  a  thumb  screw.  The  holder  for  the  accesorieff 
IS  standard  forna  and  else  and  will  hold  all  commonly  used  accessoriea  A  chuck  Is  included  with 
the  Instruments  for  holding:  discs,  etc    The  position  of  the  rotatins  shaft  may  be  made  horisontal, 

vertical  or  any  intermediary  position  and  may  be  held  firmly  In 
>sitions.  The  use  of  the  friction  disc  eliminates  all 
tartingr  and  running.  The  motor  is  especially  adapted 
se  and  is  very  powerful  and  will  pull  any  accessory 
A  stop  is  provided  so  that  excessive  speeds  are  not 
ougrh  sufficient  speed  is  provided  for  to  operate  all 
K)ries.  A  speed  counter  Is  mounted  so  that  the  R-P.lii. 
rmined  where  quantitative  work  is  required.  The 
tus  is  about  80  cm.  long:,  16  cm.  wide  and  20  cm.  hlgrh. 
Inished  in  black  enamel  and  nickel-plated  trimmings, 
lescribed  with  6  feet  of  cord  and  detachable  plug  for 


^W.  M.  Weix^h  Scientific  Company 

MANUFACTURBRS.  IMPOBTSRS  AKD  BXPORTBR8  OF  SCIBNTIFIC  APPABATUB 

1SI6  ORL.BANS  STRBBT  CHICAGO,  ILL..,  U.  8.  A. 

We  shall  be  pleased  to  send  to  science  departments  of  schools  outside  of  the  United  States 
our  especially  prepared  catalogue  for  foreigrn  circulation  only.  A  request  griving  your  official  posi- 
tion is  all  that  is  necessary  in  order  to  receive  this  catalog. 
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STUDENTS'    POTENTIOMETER    OUTFIT 

As  Used  in  Hydrogen  Electrode  Work 


This  outfit  is  completely  described  in  our  new  Bulletin 
S765,  just  off  the  press.     Copy  on  request. 

THE  importance  of  the  Potentiometer  in  Electrical  Measurements 
and  in  their  various  applications  to  scientific  work  can  hardly 
be  over-emphasized.  Electromotive  force  is  frequently  a  func- 
tion of  some  other  quantity  under  investigation — and  the  Potentio- 
meter method  is  the  standard  way  of  measuring  electromotive  force 
accurately.  Instruction  in  its  use  and  principles  is  therefore  an 
eesential  part  of  the  training  of  the  student  of  science. 

The  Students'  Potentiometer  Outfit,  illustrated  above,  is  admirably 
suited  not  only  for  instruction  in  the  theory  and  use  of  the  Potentio- 
meter, but  also  for  making  accurate  measurements  of  electromotive 
forces  of  various  kinds  of  sources.  It  is  simple  in  construction,  depend- 
able in  operation,  and  its  accuracy  compels  the  respect  of  the  student 
for  the  Potentiometer  method.  The  cost  of  the  outfit,  not  including 
batteries,  switch  or  glassware,  is  $158.00. 

LEEDS  &  NORTHRUP  COMPANY 

Electrical  Measuring  Instruments 
4901  Stenton  Avenue  PHILADELPHIA,  PA. 
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Invention  Anticipates  Necessity 

The  research  laboratory  of  the  General  Electric  Company  at  Schenectady 
is  dedicated  to  the  electrical  industry. 

Its  facilities  for  scientific  research,  almost  coextensive  with  the  scope  of  elec- 
trical industry  itself,  surpass  in  variey  and  extent  the  equipmeiit  of  university 
laboratories. 

Scientific  experimentation  proceeds  hand  in  hand  with  the  development  of 
new  devices  and  new  methods  of  manufacture.  The  result  of  this  industrial 
research — die  cooperation  of  science  and  industry— is  first,  the  increase  of 
scientific  knowledge,  and  second,  the  embodiment  of  Ai»  increment  in  better 
materials  and  new  devices  which  ultimately  make  happier  and  more  livable 
die  life  of  all  mankind. 


General^Electric 

^^fff  Company  Sft|?ssi^,„ 
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RARE  SUGARS 

and 

OTHER  FINE  CHEMICALS 

••DIFCO"  STANDARDIZED 

Being  the  first  numufacturing  firm  in  the  United  States  to  make  and 
advertise  extensively  rare  sugars,  we  have  steiuUiy  added  to  the  line, 
and  our  ttst  not»  comprises  the  fottowing: 


RARE  SUGARS 

Arabinose 

Dextrose 

Galactose 

Invert  Sugar 

Lactose 

Levulose  (Fructose) 

Maltose 

Mannose 

Melezitose 

Raffinose 

Rhamnose 

Saccharose  (Sucrose) 

Trdialose 

Xylose 


OTHER  CHEMICALS 

Inulin 

Mannite 

Dextrin 

Acid  Potassium  Phthalate 

Blood  Serum,  Dry 

Decolorizing  Carbon 

Bacto-Peptone 

Proteose  Peptone 

Tyrosine 

Beef  Extract 

Fibrin 

Gelatin 

Invertase 


SPEaFY  "DIFCO".    WE   NVITE  COMPARISON 


Carried  in  stock  by  the  principal  dealers  in  SdenMftc  SuppUes 

Digestive  Ferments  Company 

Detroit,  Michigan*  U.  S.  A. 
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Co-ordinating  Our  Ubor  with  Yours 

Kewannee  Laboratory  Pumiture  is  the  most  scientifically  planned  and  thoronghly  con- 
stmcted  that  has  yet  been  produced. 

It  has  been  the  supreme  effort  of  our  business  life  to  co-ordinate  our  labors  with  yours 
in  the  school  room,  in  an  endeavor  to.  raise  the  standards  of  cleanliness,  economy  of  time  and 
general  efficiency  among  your  3roung  people. 


We  feel  sure  that  Kewaunee  Equipment  justifies  words  like  the  following  from  a  California 
Science  specialist : 

**It  gives  me  pleasure  to  testify  to  the  very  superior  quality  of  your  laboratory  furniture. 
In  evei^  respect — design,  material,  workmanship,  and  finish — it  merits  the  highost  com- 
mendation. 

The  Kewtiunee  Book  will  help  you  solve  the  laboratory  problems  of  your  school.  Ad- 
dress all  inquires  to  the  factory  at  Kawaunee. 

UBORATDRY      FURNITURE  JffVaVKX^ 

New  York  Office  ^^^  Lincoln  Street  ^®  ^*^**  Avenue 

KEWAUNEE.WIS. 

BRANCH  OFnCBS: 
CmcAoo  Atlaiita  Dallas  KAireAsCrrT  Spokarb 

COLUMBXIS  ALXZANDUA,  La.  BlPASO  MINIIBAPOLiS  SAHFRANCiaCO 

LiTTLB  Rock  Dshtxr 
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American  Medical 

MUSEUM   JARS 

PATENTED 

The  first  rectangular  Museum  Jar  made  in  America 
Far  superior  to  the  Jars  formerly  made  in  Germany 


Made  of  perfectly  clear  and  colorless 
glass,  thoroughly  annealed,  so  that  all  in- 
ternal strains  are  removed. 

The  comers  and  edges  are  thick.  The 
possibility  of  breakage  is  therefore  reduced 
to  the  minimum. 

The  surfaces,  inside  and  out,  are  polished 
planes,  so  there  is  no  distortion  of  the  object 
placed  within. 

The  tops  of  the  jars  are  ground  true 
and  the  reinforced  edge  provides  a  wide 
surface  for  tight  sealing. 

Bottom  surface  is  ground  flat  so  that 
the  jar  sets  firmly. 

The  small  recess  at  the  top  of  the  jar 
will  hold  a  glass  rod  or  frame  to  support 
the  specimen. 

Covers  are  of  the  same  quality  of  glass, 
are  polished  and  correspond  with  the  jar 
and  are  ground  to  fit  perfectly. 

Hmdm  in  •Uirmi  diifmrmkt  •!>••  a»  adopted  hy  IIm  Intonuitioiial  AModation 

of  MacUcal  Miu«iims 

Write  for  Prices  and  Descriptive  Circular 

Designed,  PMented  and  Distributed  by 

Sonnnne  MatHwu  ComMir 

"  Sverythmy  for  the  Laboratory  * 

Pittsburgh,  Pa. 
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A  COMPLETE  OUTFIT  FOR  THE 


PRECISE  ELECTROMETRIC  DETERMINATION 

OF  H-ION  CONCENTRATION  IN  SOLUTIONS 

THB   TBST 

IN  OUR  STOCK  FOR  iMMEDUTE  SHIPMENT 

OF  8BRVICB 


No.  42MS    Complete  H-lom  0«ttt 

Determination  of  H-ion  concentration  in  solutione  by  means  of  the  Potentiometer  has 
attained  a  alffniflcance  which  aeems  now  to  indicate  for  the  Potentiometer  a  position  of 
importance  in  chemical  and  biologrical  work  at  least  equal  to  that  occupied  by  the  Polar- 
Imeter,  Ref  ractometer  and  Spectrometer. 

We  offer  below  a  selection  of  equipment  recommended  on  the  authority  of  those  ex- 
perienced in  both  the  manufacture  and  use  of  such  apparatus,  and  which  may  be  taken  aa 
typical  of  many  outfits  now  in  actual  uae. 

With  a  reasonable  understandingr  of  the  fundamental  principles  Involved,  the  operation 
of  this  outfit — readingr  In  an  average  solution  the  difference  in  potential  between  the 
calomel  electrode  and  the  hydrogren  electrode  in  fractions  of  a  millivolt  to  the  equivalent 
of  0.001  of  a  pb  unit — is  less  of  an  undertakingr  than  weigrhingr  on  an  analytical  balance. 
lasea.  POTBNTIOMBTBR  outfit  for  the  preelae  electrometeie  tfetermlmatlom  of  H-loa 
eoBceiitmtlon  la  solnttona,  complete  as  shown  in  above  illustration  and  aa 
described   below.     With   Combined  Support   and  Shaker  with   motor  for   110 

volts,  a.  c   60  cycles $481^20 

4aBe2a.    ditto*  with  motor  for  110  volte,  d.  c. 9481.90 

The  above  outfit  consists  of  the  followlngr: 

42M8.     Potentiometer,  liOede  A  Nortkrap,  Type  K 975.00 

42S08.     Bneloeed  Lamp  aad  Seale  Galvaaometer,  Ijoeds  A  Northrop 08U>O 

42S70.    Lamp  Rceletaiiee  for  use  with  Galvanometer  on  110  volts S.00 

42001.     Combined  Snpport  and  Shaker,  I^eeds  A  Northrop,  for  calomel  elec- 
trode, connectiner  vessel  and  hydrogren  electrode 7SUMI 

49020.     Weston  Standard  CeU 9B.00 

91778.    Stomse  Battery,  2-volt,  10-amp.  hour  capacity 0.00 

Two  Clark  Hydrosen  Bleetrode  Veesele 10*40 

Two  Platlnom  Bleetrodee,  for  ahove 10.00 

Calomel  Bleetrode  VommI 4.00 

49047.     Clark  Conneetln^  VewMl   7.80 

Sopplement  No.  OS.  "Apparatus  for  the  Measurement  of  the  Differences  of  Potential  and 
Electrolytic  Conductivities,"  illustratingr  and  describingr  in  detail  the  above  and  similar 
equipment,  now  ready  for  diotribution. 

PHcms  uttiect  to  changm  without  noHco 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE,   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA,  U. 
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THE  ORGANIZATION  OP  RESEARCH^ 

Before  delivering  my  paper  I  wish,  to 
confess  that  I  find  myself  in  a  somewhat 
unpleasant  predicament^  for  when  I  began 
it  and  even  after  sending  its  title  to  Pro- 
fessor Allee  I  was  of  the  opinion  that  re* 
search  might,  perhaps,  be  amenable  to  or- 
ganization, but  after  thinking  the  matter 
over  I  was  compelled  to  reverse  my  opin- 
ion, with  the  result  that  what  I  shall  say 
may  strike  some  of  you  as  painfully  re- 
actionary. Still  I  encouraged  myself  with 
the  reflection  that  many  othere  have  writ- 
ten papers  with  misleading  titles  and  that 
I  might  perhaps  put  much  of  the  blame 
for  the  results  on  my  confreres  of  Section 
F  for  conferring  so  signal  an  honor  as  its 
chairmanship  on  one  of  its  tired  old  bisons 
from  the  taxonomic  menagerie  instead  of 
on  one  of  its  fresh,  young  bulls  from  the 
Mendelian  byre.  I  might  say  also,  in  fur- 
ther justification  of  myself,  that  I  at  least 
selected  the  most  fashionable  and  exalted 
topic  I  could  find,  for  you  must  all  have 
observed  that  at  the  present  time  no  word 
occurs  with  greater  frequency  and  reson- 
ance in  serious  discourse  than  '' organiza- 
tion." Everybody  is  so  buay  organizing 
something  or  inciting  some  one  to  organize 
something  that  the  word's  subtly  concealed 
connotations  of  control  and  regulation  ap- 
pear to  be  overlooked.  The  purpose  of 
organization  is  instrumental,  as  is  shown 
by  the  derivation  of  the  word,  from 
"organon,"  a  tool,  or  implement^  which  is 

lAddresB  of  th«  retiring  viee-presideait  and 
chairman  of  Section  P — ^Zoological  Sciencee — 
American  Association  for  the  Advancement  of 
Science,  Chicago,  1920. 
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in  turn  derived  from  "ergo,"  to  work. 
It  is  one  of  those  superb,  rotund  words 
which  dazzle  and!  hypnotize  the  uplifter 
and  eventually  come  to  express  the  peculiar 
spirit  or  tendency  of  a  whole  period. 

These  words,  which  for  want  of  a  better 
term  I  may  call  *' highbrow,"  and  the  con- 
ceptions they  embody,  are  so  interesting 
that  I  will  dwell  on  them  for  a  moment. 
During  the  late  Victorian  period  the  most 
high-brow  word  was  "prc^fress."  It  dis- 
appeared and  gave  place  to  organization 
with  the  World  War  when  we  realized 
that  the  evolution  of  our  race  since  the 
Neolithic  Age  was  not  nearly  as  substan- 
tial as  we  had  imagined.  Neither  the 
Greeks  nor  the  people  of  the  Middle  Ages 
seem  to  have  had  either  of  these  words  or 
their  conceptions,  though  the  Greeks,  at 
least,  did  a  fair  amount  of  progressing 
and  organizing.  The  Mediaeval  high-brow 
words  were  ''chivalry"  and  ''honor,"  the 
latter  persisting  down  to  the  present  day 
in  Continental  Europe  in  the  German  stu- 
dents' duelling  code,  as  a  living  fossil,  or 
what  biologists  would  call  a  "relict." 
Sehopenhauer"  remarked  that  the  duel  and 
venereal  diseases  were  the  only  contribu- 
tions to  culture  the  race  had  made  since 
the  classical  period,  overlooking  the  fact 
that  the  Greeks  and  the  Japanese  had 
their  own  high-ibrow  words  and  institu- 
tions. Gilbert  Murray*  has  shown  that  the 
word  "aides,"  which  the  AchsBan  chiefs 
,  sZwei  Binge  eind  es  haapts&ehlich,  welehe  den 
geeellfleliaf  tMchen  Znstand  der  neaen  Zeit  von  dem 
dee  Altertherme,  zum  KachtheSl  des  enteren  nnter- 
seheiden,  indem  sie  demeelben  einen  emsten,  fin- 
stem,  sinistem  Anstrioh  gegeben  haben,  von 
welehem  irei  das  Alteithmn  belter  und  unsbefangen, 
wie  der  Morgen  dee  Lebene,  dastebt.  8ie  sind:  dae 
ritterlicbe  Ehrenprineip  nnd  die  venerische  Krank- 
heit — par  TMtUe  fratrum!  Schopenhauer,  "Pa- 
rerga  und  Paralipomena,"  Ed.  Frauenatadt,  Vol. 
5, 1888,  p.  413. 

,  ft'^The  Bise  of  the  Greek  Epic,"  2d  Ed.  Ox- 
ford, Olarendon  Press,  1911,  pp.  103-412. 


of  the  Homeric  age  so  solemnly  uttered, 
was  applied  to  a  peculiar  kind  of  chivalry, 
and  the  "bushido"  of  the  Japanese  was 
another  similar  though  independent  in- 
vention. All  of  these  conceptions — ^prog- 
ress, organization,  chivalry,  aides,  bushido 
— seem  to  start  among  the  intellectual  aris- 
tocracy and  all  imply  a  certain  "noblesse- 
oblige,"  for  there  is  no  fun  in  continually 
exhorting  others  to  progress  unless  you 
can  keep  up  with  the  procession,  or  of 
organizing  others  unless  you  yearn  to  be 
organized  yourself,  just  as  there  is  no  fun 
in  getting  up  a  duelling  or  bushido  code 
unless  you  are  willing  to  fight  duels  or 
comsnit  harakiri  whenever  it  is  required 
by  the  rules  of  the  game. 

Of  course,  the  vogue  of  "organization" 
was  abnormally  stimulated  by  the  mobili-. 
zation  of  armies  and  resources  for  the 
World  War.  We  acquired  the  organizing 
habit  with  a  vengeance  and  have  not  since 
had  time  to  reflect  that  there  may  be 
things  in  the  world  that  it  would  be  a  pro- 
fanation to  organize — courtship,  e.g. — or 
not  worth  organizing — ^a  vacuum,  e.g. — or 
things  that  can  not  be  organized,  or  if 
organizaible,  better  left  as  they  are — scien- 
tific research,  perhaps. 

There  are  at  least  three  different  types 
of  organization.  One  of  them  we  find 
ready  to  hand  in  individual  animals  and 
plants,  in  our  own  bodies  and  in  animal 
colonies  and  societies,  ue.,  in  complexes 
which  organize  themselves  both  onto-  and 
phylogenetically.  This  is  a  self-contained 
type  of  organization,  requiring  much  time 
and  energy  for  its  consummation  and 
though  very  intricate  and  profound  still 
sufSciently  plastic  and  adaptable  to  trade 
with  time  and  the  environment  and  to 
resist  a  considerable  amont  of  thwarting 
and  meddling.  For  obvious  reasons  this 
type  appears  to  ua  to  be  so  admirable  that 
it  influences  all  our  conceptions  of  organi- 
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zation.  If  the  Greeks  had  coined  a  woid 
for  organization — ^the  nearest  word,  org&no- 
sis,  seems  not  to  appear  till  the  twelfth 
century — they  would  probably  have  ap- 
plied it  to  a  second  type  of  cases,  in  which 
an  agent  organizes  a  complex  as  an  engine 
for  accomplishing  certain  results.  In  this 
sense  Mr.  Ford  would  be  an  organizer  of 
motor  cars  and  in  such  a  sense  theologians 
might  speak  of  the  Deily  as  organizing  the 
universe.  This  is  organization  imposed  on 
inoigauie  or  at  any  rate  alien  materials. 
At  the  present  day  the  word  is  not  used  in 
this  sense,  since  the  notion  of  life  in  the 
materials  to  be  organized  seems  to  'be  so 
essentiaL  There  is,  however,  a  third  type, 
which  is  intermediate  between  the  two  pre- 
cediug,  one  in  which  certain  elements  of  a 
living  complex  are  permitted  or  delegated 
or  arrogate  to  themselves  the  right  to 
organize  the  remaining  elements,  as  is  seen 
in  innumerable  humau  organizations  from 
a  state,  church  or  army  to  a  band  of  rob- 
bers. This  type  of  organization,  can  often 
be  swiftly  accomplished,  especially  if  rein- 
forced by  the  first  type,  but  is  necessarily 
more  or  less  of  an  artefact  and*  prone  to 
ea^  and  unexpected  disintegration.  We 
have  this  type  in  mind  when  we  speak  of 
the  organization  of  scientific  research,  or 
investigation.  It  is  evident,  moreover,  that 
the  organization  of  research  up  to  the  pres- 
ent time  has  developed  according  to  the 
first  type,  through  a  natural  division  of 
labor  and  inclination  among  investigators 
and  by  means  of  such  cooperative  liaison 
agencies  as  learned'  societies  and  publiea- 
tiona  Even  the  most  pessimistic  among 
us  must  be  lost  in  admiration  at  the  results 
thus  accomplished  during  the  past  few 
centuries.  But  the  organizers  feel  that  we 
have  been  moving  too  slowly  and  have  been 
wasting  too  much  time  and  effort — ^and 
they  also  feel,  apparently,  that  natural,  or 
organic  organization  of  research,  like  that 


of  the  past,  affords  too  little  scope  for  the 
expression  of  those  instincts  of  self-asser- 
tion and  domination,  which  are  so  evi- 
dently associated  with  the  accumulation  of 
hormones  in  the  older  males  of  all  mam- 
mals. These  hormones  commonly  produce 
such  an  obfuscation  of  the  intellect  that 
even  our  mature  biologists  seldom  realize 
that  they  are  headed  for  the  fate  of  the 
old  rogue  elephants  and  bulls,  which,  when 
they  try  to  do  too  much  organizing,  are 
promptly  and  unceremoniously  butted  out 
of  the  herd  by  the  youngsters. 

The  phrase  '^ organization  of  research" 
is  nonsense  if  we  take  "research"  in  its 
abstract  sense,  for  an  abstraction,  of 
course,  is  one  of  the  things  that  can  not  be 
organized.  All  we  can  mean  by  the  term 
is  the  organization  of  the  actual  processes 
of  research,  or  investigation,  and  since 
these  processes  are  essentially  nothing  but 
the  living,  functioning  investigators  thenih 
selves,  organization  of  research  can  mean 
only  the  organization  of  the  investigators. 
It  would  seem  desirable,  therefore,  before 
attempting  such  organization  to  make  a 
behavioristic  study  of  these  creatures — 
either  to  catch  and  closely  observe  a  num- 
ber of  them  or  to  steal  on  them  unawares 
while  they  are  in  the  full  ardor  of  research 
— in  other  wordJB  to  investigate  the  investi- 
gators. Unfortunately  no  one  has  made 
such  a  study,  which  should,  of  course,  pre- 
cede the  making  of  a  card  catalogue  of  the 
various  species,  subspecies,  varieties,  muta- 
tions and  aberrations  of  investigators  and 
the  enumeration  of  their  genes  and  chro- 
mosomes. And  as  the  investigators  them- 
selves seem  to  be  so  bu^  that  they  have  no 
time  to  scrutinize  their  own  behavior,  or 
if  they  do,  are  either  too  proud  or  too  bash- 
ful to  teU  us  what  they  find,  I  am  com- 
pelled, for  the  sake  of  my  argument,  to 
attempt  such  a  study  and  hence  to  make  a 
brief  excursion  into  x>^chology.    As  this 
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is  one  of  the  fields  in  which  it  is  still  pos- 
sible to  do  a  certain  amount  of  loose  think- 
ing with  impunity.  I  may  hope  to  return 
sufficiently  intact  to  proceed  with  the  dis- 
cussion. 

It  is  often  supposed  that  the  investi- 
gator enters  his  laboratory  full  of  instru- 
ments and  glassware  and  proceeds,  with 
the  use  of  this  equipment,  his  sense  organs 
and  his  carefully  controlled  ratiocinative 
powers  to  excogitate  the  discoveries  which 
our  newspaper  editors  occasionally  deign 
to  distort  for  the  benefit  of  the  readers  of 
their  Sunday  supplements.  But  every  in- 
vestigator who  observes  his  own  activities 
or  those  of  other  investigators  knows  that 
this  is,  to  say  the  least,  a  very  inadequate 
account  of  the  process,  and  every  psychol- 
ogist knows  that  while  the  proper  employ- 
ment of  the  senses  and:  the  reasoning 
powers  is  extremely  important,  the  real 
** drives"  are  the  instincts,  emotions  and 
interests,  or  what  some  authors  prefer  to 
call  in  more  anaemic  terms,  the  propensi- 
ties, conative  tendencies,  sentiments  or  dis- 
positions. To  the  biologist,  who  takes  a 
behavioristic  view  of  the  instincts,  it  is 
difficult  to  single  out  the  various  drives 
that  initiate,  determine  and  sustain  such 
intricate  activities  as  those  leading  to 
scientific  discovery  and  invention,  and  the 
psychologists  themselves  are  far  from 
unanimous  on  this  matter.  The  list  sub- 
mitted in  the  sequel  is,  therefore,  merely 
an  approximation  to  the  true  state  of 
affairs,  though  it  is  probai>ly  adequate  for 
the  purpose  I  have  in  mind. 

To  merit  the  designation  of  human  in- 
stincts, in  the  conventional  sense,  tenden- 
cies or  dispositions  must  be  innate  and 
purposive,  common  to  all  the  nonnal  indi- 
viduals of  our  species,  less  overlaid  or 
camouflaged  by  habits  and  therefore  more 
evident  in  the  young  than  in  the  adult  and 
represented  by  similar  though  more  rudi- 


mentary tendencies  in  the  higher  mam- 
mals. Such  instincts  seem  to  be  rather 
numerous  and  several  of  them  are  exhib- 
ited by  the  investigator  in  a  highly  special- 
ized iorm  or  are  at  any  rate  evoked  and 
conditioned'  by  very  specific  objects  or 
situations.    We  can  recognize: 

1.  Curiosity,  which  seems  to  be  clearly 
manifested  in  many  mammals,  like  the  cow 
which  stares  at  us  across  the  pasture,  and 
in  the  open-mouthed  wonder  of  the  child. 
It  is  so  characteristic  not  only  of  individ- 
uals but  of  whole  peoples  that  the  Germans 
often  refer  to  it  as  a  national  peculiarity 
of  the  Saxons.  In  the  investigator  it  is 
commonly  insatial>Ie  and  very  intense,  be- 
cause restricted  to  certain  objects  and  rela- 
tions, particularly  to  the  causal  relations 
among  phenomena.  Its  importance  has 
been  noticed  by  many  writers.  McDougall^ 
says  that  in  men  in  whom  curiosity  is  in- 
nately strong,  *'it  may  become  the  main 
source  of  intellectual  energy  and  effort;  to 
its  impulse  we  certainly  owe  most  of  the 
purely  disinterested  laibors  of  the  highest 
types  of  Intellect.  It  must  be  regarded  as 
one  of  the  principal  roots  of  both  science 
and  religion."  It  is  perhaps  worthy  of  note 
that  **  inquiry"  is  often  used  as  a  synonym 
of  investigation,  and  that  any  problem  is 
most  naturally  and  most  concisely  stated 
in  the  form  of  an  interrogatory  sentence. 

2.  The  hunting  instinct^  which  is  pri- 
marily nutritive  in  animals  and  remains  so 
very  largely  in  savages.  In  children  and 
adults  of  civilized  man  it  persists  in  the 
form  of  sport  and  the  love  of  rapid  move- 
ment in  such  intensity  that  it  is  leading 
to  the  extinction  of  our  native  faunas  and 
an  enormous  development  of  the  automo- 
bile industry,  while  in  the  investigators— 
the  word  itself  means  followers  of  an  ani^ 
mal's  spoor — such  as  zoologists,  archeol- 

,  4  "An  Introduction  to  Social  Pflychology,''  Boa- 
ton,  Luce  ft  Co.,  1910,  p.  59. 
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ogists  and  explorers  it  is  too  apparent  to 
require  discussion.  It  is  not  lacking,  how- 
ever, in  other  investigators,  all  of  whom 
when  too  old  or  too  lazy  to  hunt  their 
accujstomed  prey  in  the  open,  delight  to  sit 
and  hunt  for  the  opinions  of  others  and 
especially  for  confirmation  of  their  own 
opinions,  in  comfortably  heated  libraries. 

3.  The  acquisitive,  collecting  or  hoards 
ing  instinct,  also  primarily  nutritive  in 
animals  and  savages,  but  modified  in  chil- 
dren and  adults  of  civilized  peoples,  in 
whom  it  manifests  itself  in  the  most  extra- 
ordinary form  of  amassing  all  sorts  of  ob- 
jects, from  newspaper  clippings  and  cigar- 
bands  to  meerschaum  pipes  and  shaving 
mugs.  It  is  unnecessary  to  dwell  on  its 
truly  monomaniacal  manifestations  among 
zoologists  and  botanists,  who  collect  every- 
thing from  mites  to  whales  and  from  bac- 
teria to  sequoias.  But  even  those  who  look 
down  with  contempt  on  the  enthusiastic 
collectors  of  bird-lice  or  coprolites  are 
themselves  usually  addicted  to  collecting 
so-called  data  or  statistics.  The  significant 
difference  between  the  mere  magpie-like 
collector  and  the  hamster-like  investigator 
lies,  of  course,  in  the  use  made  of  the  ac- 
cumulated objects. 

4.  The  instinct  of  workmanship,  crafts- 
manship or  contrivance,  which  also  has 
its  phylogenetic  roots. in  the  constructive 
activities  of  very  many  animals.  In  man 
it  begins  ontogenetically  with  the  making 
of  mud-pies  and  may  lead  to  such  achieve- 
ments as  the  excavation  of  the  Panama 
Canal  or  the  construction  of  an  airship. 
It  is^  as  Yeblen"  and  others  have  shown,  an 
instinct  of  the  greatest  importance.  In 
the  investigator  it  is  seen  in  the  inventing 
of  methods  and  devices  and  the  construc- 
tion  of   apparatus  and   hypotheses,    and 

.  »  "The  Inatinct  of  Workmaiwliip, "  N.  Y.,  B.  W. 
Haebfleh,  191S. 


reaches  its  highest  manifestations  in  flights 
of  the  creative  imagination. 

The  four  instincts  I  have  been  very 
briefly  considering  might  be  called  individ- 
ual to  distinguish  them  from  four  others 
which  are  more  deeply  rooted  in  the  social 
life  of  the  investigator.    These  are: 

5.  Emulation.  The  decision  as  to 
whether  this  may  be  traced  among  animals 
to  competition  for  food  or  for  mates  may 
be  left  to  Jung  and  Freud  and  their  re- 
spective disciples.  According  to  William 
James,*  emulation  is  "a  very  intense  in- 
stinct, especially  rife  with  young  children 
or  at  least  especially  undisguised.  Every 
one  knows  it.  Nine  tenths  of  the  work  of 
the  world  is  done  by  it  We  know  that  if 
we  do  not  do  the  task  some  one  else  will 
do  it  and  get  the  credit,  so  we  do  it."  It 
is  powerful  and  elaborately  conditioned 
in  investigators  and  perhaps  the  less  said 
'  about  it  the  better.  The  word  ' 'priority " 
will  conjure  up  in  your  minds  a  sufficient 
number  of  emotionally  toned  ideas  to  meet 
the  needs  of  this  discussion. 

6.  What  for  lack  of  a  better  term  I  shall 
call  the  instinct  of  communication.  It 
seems  to  have  its  roots  in  the  behavior  of 
those  more  or  less  gregarious  or  social 
animals,  which  apprise  one  another,  by 
signs  or  sounds  of  the  presence  of  danger, 
of  food  or  of  certain  sexual  states.  Its 
manifestations  may  be  said  to  range  from 
the  chirping  of  crickets,  tree  frogs  and 
birds  to  the  invention  of  language  and  the 
effusions  of  poetry  and  music,  both  vocal 
and  instrumental  In  both  the  old  and 
the  young  of  our  species  it  appears  also  as 
the  by  no  means  sex-limited  impulse  to 
gossip  and  divulge  secrets,  to  communicate 
news  and  rumors,  much  information  and 
no  little  misinformation.  It  urges  the  in- 
vestigator to  communicate  the  results  of 

,  6 ''The  Principlee  of  P^cholog7,"  N.  Y.,  Holt 
ft  Co.,  Vol.  2,  p.  409. 
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his  activities  to  learned  societies  and  to 
puiblish  those  results  to  the  world  or  at 
least  to  a  select  coterie  of  specialists.  The 
strength  of  this  instinct  might  be  tested  by 
passing  stringent  laws  forbidding  certain 
investigators  from  attending  scientific  meet- 
jbigs  or  publishing  anjrthing  for  long  periods 
of  time  or  during  their  life-time  or  even 
posthumously.  The  results  of  such  experi- 
mental repression  might  be  illuminating 
but  I  refrain  from  speculating  on  their 
nature. 

7.  Closely  connected  with  this  instinct 
of  communication  is  the  craving  for  sym- 
pathy and  appreciation  so  clearly  exhib- 
ited by  most  highly  social  animals  and  so 
undisguisedly  shown  by  children.  Most 
investigators  exhibit  such  a  moderate  de- 
velopment of  this  craving  that  they  seem 
to  be  quite  satisfied  with  the  good  opinion 
of  the  workers  in  their  own  specialties. 
But  even  if  more  appreciation  were  de- 
manded the  individual  investigator  would 
stand  littie  chance  of  obtaining  it,  for  in- 
vestigators have  become  so  numerous  and 
the  field  of  their  labors  has  been  so  vastly 
expanded  through  their  own  enthusiastic 
efforts  and  so  thickly  overgrown  with  a 
diense  crop  of  technicalities  of  their  own 
sowing  and  cultivation,  that  most  of  them 
can  be  known  only  to  those  who  are  work- 
ing in  the  same  or  adjoining  furrows. 

8.  The  instinct  of  cooperation — also  veiy 
evident  and  of  far-reaching  significance  in 
gregarious  and  social  animals  and  mani- 
fested in  the  teamr-play  of  young  human 
beiDgs  and  the  innumerable  associations  of 
adults.  In  many  investigators  this  in- 
stinct seeems  to  be  rather  feeble  but  may 
still  appear  at  least  in  the  ambition  to 
figure  in  the  role  of  an  honest  hodrcarrier 
in  the  erection  of  some  small  fragment  of 
the  great  edifice  of  human  knowledge.  In 
others  it  may  be  suflScientiy  developed  to 
constitute  a  powerful  drive  to  the  inven- 


tion of  labor-saving  devices  and  machinery, 
methods  of  preventing  disease  and  increas- 
ing longevity  and  mental  and  physical 
eflBciency. 

This  list  is  probably  incomplete,  but  I  be- 
lieve that  it  comprises  at  least  the  more  im- 
portant drives  of  the  investigator.  The 
special  trend  of  his  activities  is,  no  doubt, 
further  determined  by  his  native  capaci- 
ties, but  the  psychological  problem  as  to 
whether  or  not  .these  also  constitute  drives, 
as  Woodworth^  maintains  and  McDougi^* 
denies,  I  shall  not  attempt  to  discuss.  The 
point  I  wish  to  emphasize  is  that  the  spe- 
cific activities  of  the  investigator  depend 
primarily  and  preeminently  on  his  in- 
stincts, emotions,  interests  and  native  en- 
dowments. 

<  If  we  turn  now  to  a  survey  of  investiga- 
tors in  general  we  find  that  they  can  be  di- 
•  vided  into  two  classes,  usually  called  theo- 
retical and  practieaA,  or  pure  and  applied. 
The  term  pure  is,  to  say  the  least,  some- 
what priggish,  since  it  seems  to  imply  that 
its  alternative  is  more  or  less  contaminated, 
•and  theoretical  and  practical  are  unsatis- 
factory because  all  investigation  is  neces- 
sarily both.  I  prefer,  therefore,  to  desig- 
nate the  two  classes  as  discovered  and 
inventors,  since  the  former  are  primarily 
interested  in  increasing  our  knowledge  of 
our  environment  andof  ourselves,  the  latter 
in  increasing  our  power  over  our  environ- 
ment and  ourselves.  From  the  very  nature 
of  this  distinction  it  follows  .that  the  dis- 
coverer pursues  more  general,  more  theo- 
retical and  therefore  more  remote  aims, 
whereas  the  inventor,  in  the  very  broad 
sense  in  which  I  am  using  the  term,  busies 
himself  with  more  special,  more  practical 
and  therefore  more  immediate  problems. 
T  < '  Dynamic  Psychology, ' '  N.  Y.,  Colombia  Univ. 
Press,  1918,  pp.  66  et  seq, 

,  •  "Motives  in  the  light  of  Beoent  Discussion," 
Mind,  29,  N.  S.,  1920,  pp.  277-293. 
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Aa  both  types  of  investigation  are  equally 
essential  to  the  fullest  spiritual  and  eco- 
nomic exploitation  of  the  univeisey  no  so- 
ciety can  attain  to  a  high  level  of  culture 
unless  it  provides  impartially  both  for  its 
discoverers  and  its  inventors. 

There  is  another  classification  of  investi- 
gators which  will  be  Tiseful  for  the  purposes 
of  my  argument — namely,  into  profession- 
als and  amateurs.  I  am,  of  course,  using 
these  words  in  their  good  sense,  not  with 
the  evil  connotations  that  have  grown  up 
around  them.  It  is  clear  that  both  may 
suffer  from  certain  disabilities,  the  profes- 
sional from  well-known  guild  restrictions, 
the  amateur  from  lack  of  opportunity  or 
equipment  or  of  the  lively  interchange  of 
ideas  so  necessary  to  the  most  fruitful  type 
of  investigation.  Both,  too,  have  their  ad- 
vantages, the  professional  in  the  support 
and  advertisement  of  his  guildt-f  ellowa,  the 
amateur  in  the  freedom  to  choose  luid  de- 
limit his  own  problems,  to  work  on  them  in 
his  own  way  and  to  publish  when  he  sees 
fit.  These  distinctions  did  not  escape  that 
clever  old  fox,  Samuel  Butler,  who  says:* 

There  ifl  no  excuse  for  amateur  work  being  bad. 
Amateurs  often  excuse  their  shortcomingB  on  the 
ground  thaA  th^y  are  not  professionals,  the  pro- 
fessional could  plead  with  greater  justice  that  he  is 
not  an  amateur.  The  professional  has  not,  he 
might  well  naj,  the  leisure  and  freedom  from 
money  anxieties  which  wiU  let  ham  devote  himself 
to  his  art  in  singleness  of  heart,  telling  of  things 
as  he  sees  them  without  fear  of  what  man  shall  say 
unto  him;  he  must  think  not  of  what  appears  to 
him  rigbt  and  lovable  but  of  what  his  patrons  wiU 
think  and  of  what  the  critics  wiU  tell  his  patrons 
to  say  they  think;  he  has  got  to  square  every  one 
aU  round  and  wiU  assuredly  fail  to  make  his  way 
unless  he  does  tlos;  if,  then,  he  betrays  his  trust 
he  does  so  under  temptation.  Whereas  the  ama- 
teur who  works  with  no  higher  aim  than  that  of 
immediate  recognition  betrays  it  from  the  vanity 

,  •"The  Notebooks  of  Samuel  Butler."  Edited 
by  H.  P.  Jones.  N.  Y.,  E.  P.  Button  ft  Co.,  1917, 
p.  145. 


and  wantonness  of  his  spirit  The  one  Is  naughty 
because  he  as  needy,  the  other  from  natural  de- 
praviity.  Besides  the  amateur  can  keep  his  work 
to  himself,  whereas  the  professional  man  must  ex- 
hibit or  starvis;. 

Contrasting  the  professional  and  ama- 
teur, to  the  advantage  of  the  latter,  was  also 
a  favorite  pastime  with  that  irritable  old 
bear,  Schopenhauer.^®  He  compared  the 
professionals  with  dogs,  the  amateurs  with 
wolves,  but  he  was  not  always  consistent 
zoologically,  for  he  sometimes  thought  of 
the  professionals  as  cattle,  as  e.g.,  when  he 
says: 

On  the  whole,  the  stall-feeding  of  our  pro* 
fessorshilps  is  most  suitable  for  ruminants,  but 
those  who  receive  .their  prey  from  the  hands  of 
Nature,  live  best  in  the  open. 

At  present  the  terms  professional  and 
amateur  seem  to  have  fallen  into  disuse 
among  scientists,  for  reasons  that  are  not 
far  to  seek.  We  know  that  during  the 
eighteenth  and  nineteenth  centuries,  when 
the  books  and  apparatus  necessary  for  the 
prosecution  of  research  were  so  meager  as 
to  be  within  the  reach  of  men  of  very  mod- 
erate means,  amateurs  were  able  to  do  a 
vast  amount  of  important  work  in  i^  the 
departmentts  of  science.  This  was  particu- 
larly true  in  England  and  America.  In 
England  we  have  a  teacher  of  music,  Wm. 
Herschel,  making  great  discoveries  in  as- 
tronomy; a  stone-cutter,  Hugh  Miller,  in 
geology;  a  Nottingham  cobbler,  George 
Green,  in  mathematics;  a  grocer  of  Igh- 
tham,  Harrison,  and  a  jeweller  of  St.  Leon- 
ards, W.  J.  L.  Abbott,  in  archeology,  and 
a  country  genitleman,  Charles  Darwin,  in 
biology.  There  were  men  like  John  Hunter, 
Lyall,  Wallace,  Qalton,  Samuel  Butler, 
Lubbock,  Bates  and  a  host  of  other  emi- 
nent investigators,  who  really  belonged  to 
the  class  of  amateurs.  Till  very  recently 
whole   sciences,   such    as    taxonomy   and 

10  Loco  oitato,  Vol.  6,  p.  519. 
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zoogeography^  entomology  and  genetics 
were  almost  entirely  in  the  hands  of  ama- 
teurs. Mendel  was  an  amateur  and  all  the 
wonderful  varieties  of  our  domestic  animals 
and  plants  were  developed,  one  might  al- 
most say  invented,  by  amateurs.  The 
change  which  has  come  over  the  situation 
is  due  to  the  great  increaae  in  our  knowl- 
edge in  more  recent  times  and  the  exuber- 
ant growth  of  our  universities,  technical 
schools,  museums  and  research  institutions. 
These  have  made  investigation  more  and 
more  difficult  for  the  amateur,  especially  in 
the  inorganic  sciences  and  in  physiology, 
which  now  demand  an  exacting  prepara- 
tion and  elaborate  apparatus,  although 
there  are  even  at  the  present  time  a  few 
eminent  amateur  astronomers  and  geolo- 
gists. Amateura  still  abound,  nevertheless, 
in  zoology  and  botany,  in  which  it  is  still 
possible  to  carry  on  much  valuable  re- 
search with  very  simple  equipment.  There 
must  be  thousands  of  them,  and  nothing  is 
more  extraordinary  than  the  ignorance  of 
their  work  on  the  part  of  many  of  our  uni- 
versity professionals.  I  could  give  a  long 
list  of  men  in  the  most  diverse  profes- 
sions, letteroarriers,  stage-coach  drivers, 
hosiers,  portrait-painters,  engravers,  par- 
sons, priests,  stockyard  superintendents, 
engineers,  bankers,  country-grocers,  coun- 
try-doctors, army  officers,  mining  prospect- 
ors, school  teachers  and  clerks,  whose 
researches  have  greatly  enriched  entomol- 
ogy and  other  departments  of  zoology.  In 
such  vast  and  complicated  sciences  as  biol- 
ogy and  archeology  the  work  of  the  ama- 
teur is  so  much  needed  and  so  worthy  of 
jencouragement  that  we  may  regard  it  as 
one  of  the  greatest  defects  of  our  educa- 
tional system  that  a  youth  is  ever  able  to 
leave  tlie  science  courses  of  a  high  school 
or  college  and  take  up  the  humblest  calling, 
without  a  fixed  determination  to  fill  at  least 


a  portion  of  his  leisure  hours  with  the  joys 
of  research. 

The  disuse  of  the  words  professional  and 
amateur  is  also,  no  doubt,  due  to  the  fact 
that  the  two  kinds  of  investigators  can  no 
longer  be  sharply  distinguished.  Not  only 
are  the  biologists  in  our  universities  and 
museums  frequently  recruited  from  the 
ranks  of  the  amateurs,  but  as  investigators 
in  those  instituitions  many  of  them  remain 
amateurs  in  spirit  and  merely  exercise  the 
teaching  and  curatorial  professions  because 
they  can  be  more  conveniently  carried  on 
in  conjunction  with  research  than  more 
lucrative  professions  such  as  undertaking 
and  plumbing.  There  is  no  reason  to  sup- 
pose that  the  number  of  amateur  investi- 
igators  may  not  greatly  increase  under  a 
piore  favorable  form  of  society.  In  the 
ideal  commonwealth  of  the  future  it  may 
,not  be  in  the  least  surprising  to  find  that 
the  communal  furnace-man,  after  his  four- 
jliour  day,  is  conducting  elaborate  investi- 
gations in  paleobotany,  and  that  the  com- 
jmunal  laundress  is  an  acknowledged 
authority  on  colloidal  chemistry. 

Now  if  the  preceding  very  hasty  behav- 
ioristic  account  is  accurate  we  must  admit 
that  it  would  be  difficult  to  find  a  body  of 
men  more  unfavorable  for  purposes  of  or- 
ganization, even  by  a  committee  of  their 
|Own  class,  than  the  investigators.  Many 
ireasons  might  be  given  in  support  of  this 
statement,  but  I  shall  consider  only  the  f ol* 
lowing  four : 

;  1.  The  aotivities  of  the  investigator  de- 
pend as  we  have  seen,  on  an  array  of  in- 
9tincts,  emotions  and  interests,  many  of 
wbich  are  so'  positive  that  their  organiza- 
tion in  the  sense  in  which  organisers  are 
,using  the  term,  is  out  of  the  question*  It 
•is  possible,  of  course,  to  overstimulate,  re- 
press, pervert  and  exploit  instincts  and 
they    are   undoubtedly   able   to   organize 
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(themselves  by  long  processes  of  interplay, 
^ntaal  adjustment  and  coordination,  but 
even  regulation  of  them  ah  extra  is  exceed- 
ingly difficulit.  In  this  matter  the  experi- 
ence of  the  race  in  its  age-long  endeavors 
!to  regulate  and  organize  such  powerful 
drives  as  the  sexual  and  parental  instincts 
should  be  sufficiently  illuminating,  and  the 
instincts  of  the  typical  inventor  and  discov- 
prer  seem  to  be  every  bit  as  imperative. 
The  imposEdbility  of  organizing  even  a  small 
body  of  investigators  can  be  easily  tested. 
Such  bodies  exist  in  our  large  universities, 
very  small  in  comparison  with  the  total 
number  of  investigators  in  the  country,  but 
large  enough,  if  organized,  to  determine 
and  control  the  whole  policy  of  their  re- 
spective institutions.  But  if  any  investi- 
gator attempts  to  organize  such  a  body  for 
;nich  a  purpose  or  for  any  other  of  mutual 
;advantage,  he  will  ait  once  find  his  efforts 
frustrated  or,  at  any  rate  circumvented,  by 
;a  lot  of  individuals,  turgid  with  peculiar 
instincts,  emotions  and  purely  personal 
interests  and  as  blind  to  their  collective 
interests  as  an  equal  number  of  soft-shell 
dams.  Furthermore,  it  is  important  to 
note  that  the  difficulties  of  organizing  are 
greatly  increased  by  the  skeptical  and  crit- 
ical attitude  of  mind  which  the  investigator 
is  bound  to  cultivate  and  the  defective  de- 
velopment of  cei^tain  dispositions  in  his 
constitution,  such  as  the  gregarious  instinct 
imd  the  instinct  of  self-abasement  and  sus- 
ceptibility to  suggestion,  propaganda  and 
{leadership,  which  render  other  men  so 
prone  or  at  least  so  accessible  to  social,  re- 
ligious and  political  organization. 
:  2.  Attempts  at  organizing  investigators 
must  fail  because  their  highly  specialized 
activities  depend  to  such  a  great  extent  on 
their  peculiar  native  aptitudes  or  capaci- 
ties. The  organizers  are  willing  to  admit 
that  they  are  baffled  by  the  geniuses,  but 


these  are  dismissed  as  very  rare  birds,  not- 
withstanding the  fact  that  their  influence 
on  the  trend  of  scientific  research  is  out  of 
all  proportion  to  their  numbers.  The  great 
piajority  of  investigators  appear  on  super- 
ficial acquaintance  to  be  such  commonplace, 
unassuming  specimens  of  humanity  that  it 
would  seem  that  they  and  society  in  gen- 
eral could  only  be  greatly  benefited  by 
having  their  problems  ''assigned"  and 
pieiT  investigative  efforts  directed,  con- 
trolled and  organized.  This  notion  seems 
to  me  to  be  due  to  a  singularly  defective 
insight  into  the  peculiar  psychology  of  in- 
vestigators. No  one  who  has  had  long  and 
intimate  relations  with  these  men  can  fait 
to  be  impressed  with  the  extraordinary  di- 
jversity  of  their  aptitudes,  and  nothing  is 
more  evident  than  that  these  aptitudes  must 
be  permitted  to  express  themselves  not  only 
with  the  greatest  freedom,  but  even  in  the 
most  whimsically  personal  manner.  Nor  can 
any  one  who  is  running  a  laboratory  fail 
to  notice  that  he  can  secure  the  fullest  en- 
thusiasm, devotion  and  team-play  from  all 
his  men  only  on  the  condition  that  all  con- 
siderations are  absolutely  subordinated  to 
the  ideals  of  research.  He  knows  that 
some  investigators  can  do  their  work  best 
with  a  slow,  uniform  and  apparently  never- 
tiring  motion,  others  with  a  ravenous, 
carnivore-like  onrush,  accompanied  by  an 
expenditure  of  vitality  so  magnificent  that 
ithey  have  to  loaf  for  a  considerable  period 
before  they  can  store  sufficient  energy  for 
another  onslaught  on  their  problem,  and 
that  there  are  many  others  whose  investi- 
gative activities  are  of  an  intermediate  and 
more  evenly  rhythmical  type.  Yet  men  of 
such  diverse  aptitudes  and  habits  of  work 
jcan  be  easily  induced  to  live  in  harmony 
pnd  accomplish  much  valuable  work  if  any 
suggestion  of  such  things  as  punctuality, 
punching  time-clocks  and  other  efficiency 
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imd  factory  devices  are  most  carefully 
^voided.  So  senaitive  is  the  investigator  (to 
/the  need  of  giving  expression  to  his  capaci- 
ties and  of  doing  his  work  in  his  own  way, 
that  any  one  who  is  enough  of  a  martinet 
to  insist  on  introducing  any  of  the  devices 
to  which  I  have  alluded,  will  at  once  build 
:up  a  defence  reaction  sufficiently  powerful 
to  vitiate  or  inhibit  all  the  research  activi- 
(ties  of  his  laboratory.  It  is  for  this  reason, 
jl  believe,  that  even  the  vague,  tenti^tive 
/suggestions  of  the  organizers  are  already 
creating  a  resenitment  or  at  any  rate  a  re- 
fdstance  that  would  surprise  no  one  who  is 
jnot  bent  on  behaving  like  the  proverbial 
,bull  in  a  china  shop. 

;  3.  Whatever  may  be  the  value  of  re- 
search to  the  individual  investigator,  it  is 
jcertain  that  its  only  social  value  lies  in  the 
,discoveries  and  inventions  to  which  it  may 
Jlead.  The  investigative  genius  may  be  de- 
jfined  as  one  who  is  in  a  chronic  (srtate  of 
jdiaoovery  or  invention,  whereas  the  ordi- 
jLary  investigator  approximates  genius  more 
pr  less  dosely  according  to  the  frequency 
of  his  creative  achievements.  Now  such 
(essential  achievements,  both  chronic  and 
occasional,  can  not  be  included  in  any 
^cheme  of  organization  for  they  usually  lie 
outside  the  pxirview  of  the  investigator 
jhimself  or  dex)end  on  situations  over  which 
^e  has  no  control.  Discovery  and  inven- 
\  (tion  are  in  this  sense  fortuitous  or  acci- 
jdental  and  also  involve  a  time  factor  which 
I  jis  equally  unpredictable  and  unorganiz- 
'  laMe.  The  investigator,  if  you  will  pardon 
my  emphatic  language,  can  only  do  his 
{damnedest  and  hope  that  the  new  trutli  will 
jdeign  to  ascend  from  the  subconscious  or 
jdescend  from  the  lap  of  the  gods.  After 
long  and  tedious  observation  or  experiment 
jand  many  disappointments  he  may  or  he 
anay  not  find  tihe  discovery  or  invention 
gashing  suddenly  and  more  or  less  com- 


ij^letely  into  consciousness  or  emerging 
Irom  some  happy  conciliation  of  events. 
The  plant-physiologist  Sachs  once  told  me 
that  his  best  ideas  suddenly  entered  his 
jmind  in  the  morning  while  he  was  lacing 
his  shoes  or  brushing  his  teeth.  I  have  no- 
|ticed  in  my  own  case  that  the  few  unim- 
portanlt  ideas  that  strike  me  as  unlike  those  f 
jWhich  ordinarily  infest  my  waking  con- 
sciousness emerge  suddenly  while  I  am  pass-  ( 
ing  a  certain  vacant  lot  on  my  morning 
trip  to  my  laboratory.  Not  improbably  my 
^ngle  cup  of  breakfast  coffee  may  be  a 
stimulus  so  timed  that  the  reaction  coin- 
cides with  the  vacant  lot.  I  hasten  to  con- 
(fess,  however,  that  the  outline  of  this  paper 
was  not  picked  up  in  a  vacant  lot,  as  its 
jmiscellaneous  contents  might  lead  you  to 
(Suppose,  but  came  to  me,  probaMy  after 
prolonged  subconscious  incubation,  while  I 
was  wondering  how  much  coal  I  could  save 
by  using  as  an  "Ersatz"  the  literature  re- 
<ceived  during  the  past  tiiree  years  from 
that  noble  sui>erorganization  of  superor- 
ganizers,  the  National  Besearch  Council. 
I  4.  I  have  dwelt  on  the  amateurs,  because 
they  seem  to  me  to  form  another  insuper- 
able obstacle  to  the  organization  of  research, 
at  leBOt  in  the  biological  field,  where  they 
loonstitute  a  very  large  and  important 
*'bloc"  of  investigators.  While  one  might 
pe  pardoned  for  supposing  that  some  of  the 
house-broken  or  domesticated  investiga- 
.tors,  who  indulge  in  what  is  called  "insti- 
tutional" o*r  "industrial"  research  might 
be  organized  after  a  fashion,  it  would  be 
unpardonable  to  suppose  that  the  wild,  un- 
;tamable  amateurs  would  ever  submit  to 
such  an  indignity.  These  seem  to  be  de- 
pcribed  as  "solitary  workers"  in  some  of 
jthe  literature  I  have  received' — ^why,  I  can 
not  say.  The  amateur,  as  the  word  implies, 
is  a  lover,  and  all  the  world  loves  a  lover, 
no  matter  how  wild,  or  just  because  he  is 
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wild.  Certainly  the  many  members  of  our 
nomerons  natural  'history,  ornithological, 
en>tomological,  malacological,  botanical  and 
mycological  clubs,  who  hold  monthly  meet- 
ings and  contribute  modestly  but  effectively 
to  the  sum  of  our  knowledge,  regard  them- 
Bclves  as  anything  but  ''solitary"  workers. 
(That  designation  would  seem  to  be  more 
^applicable  to  some  of  the  professionals  in 
our  universities  and  research  institutions. 
,  Of  course,  the  organizer  who  has  been 
^^tung  by  the  eflSciency  bug,  is  troubled'  by 
all  this  diffuse  and  elusive  activity  and 
counters  with  the  assertion  that  organiza- 
,tion  would  save  duplication  of  effort  and 
direct  it  to  problems  of  fundamental^  im- 
jportance.  This  takes  for  granted  a  knowl- 
jBdge  of  the  fundamental  problems  on  the 
part  of  the  organizer  and  a  most  enviable 
intuition  of  the  means  adapted  to  their  so^ 
lution,  or,  at  any  rate,  seems  to  imply  that 
forking  on  fundamental  problems  means 
fio  ipso  making  important  discoveries  and 
inventions.  The  contention  that  we  must 
f  avoid  duplication  of  effort  must  have  had 
^ts  origin/  in  a  machine  shop  or  a  canning 
plant,  for  it  certainly  never  originated  in 
the  brain  of  any  investigator  worthy  of  the 
jiame.  That  the  establishment  of  the 
jdmplest  item  of  our  knowledge  not  only 
requires  duplication,  but  reduplication  and 
re-reduplication  of  effort,  is  too  obvious  to 
require  discussion,  as  is  also  the  fact  that 
y^e  always  regard  the  agreement  in  the  re- 
sults of  two  or  more  investigators  working 
iadepend^ntly  as  presumptive  evidence  of 
truth.  I  would  similarly  pass  over  the 
further  implication  in  the  arguments  of  the 
^organizers,  that  the  only  value  of  an  in- 
vestigator's work  lies  in  the  scientific  data 
and  conclusions  which  it  contains,  and  that 
we  are  not  concefmed  with  its  unconscious 
revelations  of  habits  of  thought,  personal- 
ity, etc.    The  perusal  of  the  works  of  the 


^eat  amateur  entomologists,  B^aumur  and 
Fabre,  might  be  recommended  for  those 
whose  minds  are  in  such  a  ligneous,  arenace- 
pus  or  argillaceous  condition. 
I  The  suggestion  that  scientific  research 
may  be  advantageously  organized  naturally 
leads  one  to  consider  those  other  great  hu- 
man activities,  religion  and  art,  which  are 
also  bound  up  with  powerful  instincts,  emo- 
tions and  interests.  Certainly  religion, 
especially  in  the  form  of  dogma  and  ritual, 
has  been  so  superbly  organized  semper 
ubiqv£  et  omnibus,  since  it  first  arose  in  the 
totemism,  taboo  and  magic  of  our  savage 
ancestois,  that  it  would  seem  to  constitute 
a  wonderful  field  for  the  study  of  both  the 
blessings  and  curses  of  organization.  It  is, 
in  fact,  a  field  in  which  organization  could 
be  readily  introduced  and  maintained 
owing  to  the  proneness  of  so  many  human 
beings  to  suggestibility,  credulity,  the  gre- 
garious instinct,  the  instincts  of  self-abase- 
ment and  fear,  and  the  sentiments  of  awe 
and  reverence — all  of  which,  be  it  noted, 
are  singularly  feeble  or  defective  in  the 
investigator.  The  same  conclusion  would 
seem  to  follow  from  the  very  different  view 
of  some  of  the  Freudians  who  state  that  all 
religions  are  permeated  by  a  subterranean 
feeling  of  guilt  and  that  "this  absolutely 
unfailing  presence  of  the  feeling  of  guilt 
shows  us  that  the  whole  structure  of  reli- 
gion is  erected  on  a  foundation  of  repres- 
sion of  instinct."*^  That  the  perfection  of 
organization  so  characteristic  of  religion 
may  have  been  beneficent  in  other  times 
may  be  admitted,  but  the  more  nearly  per- 
fect an  organization,  the  less  it  is  able  to 
adapt  itself  to  changing  conditions,  and  the 
World  War  has  disclosed  to  all  thinking 
men  the  same  kind  of  hopeless,  resourceless 
11  Cf.  0.  Bank  and  H.  Saohs,  ^^The  Signifieanea 
of  Psycho-analTsis  for  the  Mental  Seieiicee.'' 
.TronaL  by  C.  K,  Payne.  Nervona  and  Mental  Dia- 
eaee  Monographa,  No.  23.    N.  Y.,  1916,  p.  71. 
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overspecialization  in  oar  ecclesiastical  or- 
ganizations as  that  with  which  the  biologist 
is  so  familiar  in  archaic,  moribund  and 
actually  extinct  species.  At  the  present 
time  the  Church  seems  to  be  about  as  well 
adapted  to  piloting  the  great  forces  which 
are  impelling  society  as  is  a  two-toed  sloth 
to  piloting  an  airplane  or  a  manatee  the 
Twentieth  Century  Limited.  Like  the 
Edentate  and  the  Sirenian  the  Church  ex- 
hibits such  feebleness  of  volition  and  mus- 
cular tonus  and  such  a  low  ebb  of  creative 
energy,  that  one  is  inclined  to  find  a  modi- 
cum of  truth  in  the  aphorism  which  H.  G. 
Wells  saw  posted  by  the  bolsheviki  on  one 
of  the  houses  in  Moscow:  "Beligion  is  the 
opium  of  the  people." 

What  a  different  picture  is  presented  by 
that  other  great  field  of  human  activity,  in 
which  the  instinct  of  workmanship  and  the 
creative  imagination  attain  their  finest  and 
most  unrestrained  expression — the  field  of 
art !  Its  very  life  seems  to  depend  on  free- 
dom from  all  imposed  organization. 
Hence  its  plasticity  and  adaptability  in  all 
ages  and  places,  its  resilience  and  prompt 
resurgence  after  periods  of  conventionali- 
zation, or  overspecialization.  Unlike  the 
religious  person  who  seems  always  to  be 
mistrusting  his  instincts,  or  the  scientific 
investigator  who  is  so  sophisticated  that  he 
ignores  them,  the  artist  takes  them  to  his 
bosom,  so  to  speak,  and  in  all  his  works 
tries  to  persuade  the  rest  of  the  world  to  do 
the  same.  He  thus  becomes  the  ally  of 
creative  Nature  herself  and  while  himself 
capable  of  such  control  and  restraint  as  are 
demanded  in  the  harmonious  execution  of 
his  work,  quickly  resents  the  slightest  sug- 
gestion of  restradnt  or  control  from  the 
outside.  This  is  so  well  known  that  one 
would  find  it  more  entertaining  than  in- 
forming to  hear  the  comments  of  a  lot  of 
painters,  sculptors,  composers,  poets,  novel- 


ists and  actors — and  especially  of  a  lot  of 
actresses  or  prime  donne — if  some  National 
Art  Council  had  the  temerity  to  suggest 
that  their  work  could  be  greatly  improved 
by  organization. 

.  The  history  of  science  and  philosophy  is 
not  without  significance  in  connection  with 
the  attempts  of  modem  organizers.  It  is 
well  known  that  both,  after  their  twin-birth 
and  brilliant  childhood  among  the  Greeks, 
lived  through  a  kind  of  stupid  Babylonian 
captivity  as  hand-maidens  to  the  Mediasval 
Church,  which  had  been  so  successful  in  or- 
ganizing itself  that  it  naturally  tried  to 
organize  everything  else.  But  science 
tinned  out  to  be  such  an  obstreperous  and 
incorrigible  tomboy  that  she  long  since  re- 
gained her  freedom,  and  philosophy,  though 
she  had  been  treated  with  more  considera- 
tion, and  may  still  occasionally  fiirt,  no 
longer,  outside  of  our  Jesuit  colleges  at 
least,  sits  down  to  spoon  with  theology  as 
she  did  in  the  days  of  St.  Thomas  of  Aquin. 
Times  have  changed  so  greatly  that  at 
present  we  even  have  eminent  amateurs, 
like  the  Rev.  Erich  Wasmann,  S.J.,  who 
vie  with  Haeckel  in  the  boldness  of  their 
evolutionary  speculations.  Scientific  re- 
search is  no  longer  concerned  with  the 
Church  but  with  the  two  great  forces 
which  are  contending  for  the  mastery  of 
the  modem  world,  labor  and  capital.  The 
present  plight  of  the  Russian  investigators 
shows  us,  perhaps,  what  we  may  expect 
when  certain  communistic  ideals  of  labor 
are  put  into  practise,  and  Veblen's  account 
of  the  evolution  by  atrophy  of  the  creative 
artisan  of  former  centuries  into  the  modem 
factory  operative,  whose  life  has  been  re- 
duced by  capital,  machinery  and  efficiency 
experts  to  one  long  hideous  routine  in  some 
overspecialized  task,  shows  us,  perhaps, 
what  we  may  expect  when  nothing  but 
money  talks. 
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Even  if  the  investigator  could  hold  aloof 
and  adopt  a  i)oIicy  of  watchful  waiting,  till 
the  world  is  controlled  by  either  labor  or 
capital  or,  as  seems  more  probable,  by  some 
compromise  between  them,  he  would  still  be 
in  an  unfortunate  position.  Since  both 
labor  and  capital  are  primarily  concerned 
with  production,  we  should  expect  both  to 
center  their  interests  on  applied  research, 
or  invention  and  <to  neglect  research  which 
is  fundamentally  concerned  with  discovery. 
This  would  be  unfortunate,  because  the  two 
kinds  of  research  can  be  most  fruitful  only 
in  symbiosis,  for  the  neglect  of  discovery 
must  lead  to  impoverishment  of  the  theo- 
retical resources  of  the  inventor,  and 
purely  theoretical  research  strongly  tends 
to  become  socially  ineffective.  We  have  as 
yet,  I  believe,  no  concise  information  in  re- 
gard to  labor's  attitude  to  so-called  pure 
research.  The  attitude  of  the  capitalist,  or 
business  man  seems  to  be  much  more  defi- 
nite. His  activities,  like  those  of  the  in- 
vestigator,  are  bound  up  with  certain 
powerful,  highly  conditioned  instincts,  emo- 
tions and  interests,  some  of  which  have 
been  elucidated  by  Taussig.**  He  believes 
that  the  business  man  is  driven  mainly  by 
the  acquisitive  instinct,  centered  of  course 
on  pecuniary  profits,  the  instinct  of  domi- 
nation or  predation,  the  instinct  of  emula- 
tion, in  the  special  form  of  social  emula- 
tion, and  the  instinct  of  devotion  or 
altruism.  Undoubtedly  we  must  recognize 
also  the  importance  of  the  instinct  of 
workship  as  a  powerful  drive  in  many  emi- 
nent business  men,  but  both  it  and  the 
instinct  of  devotion  are,  of  course,  apt  to 
be  directed  to  practical  matters  or  to  those 
which  yield  immediate  returns,  such  as 
philanthropy,  charity,  medicine,  etc.  Apart 
from  certain  notable  exceptions,  business 

13  "Inyenton  and  Monej-Maken,''  N.  Y.,  Mae- 
miUan  Co.,  1915. 


men  may,  therefore,  be  expected  to  favor 
invention  and  to  take  little  interest  in  dia- 
.covery,  except  when  it  relates  to  natural 
resources  capable  of  exploitation. 

These  considerations  lead  me  to  the 
opinion  that  so  long  as  our  present  society 
endures  adequate  financial  and  other  sup- 
jport  for  research  in  its  most  comprehensive 
^orm  will  be  forthcoming  only  after  the 
general  community  has  thoroughly  grasped 
the  fact  that  of  the  four  great  fields  of  hu- 
man endeavor,  science,  art,  religion  and 
philosophy,  science  is  of  the  most  over- 
whelming social  value  in  the  sense  that  the 
jwdfare  of  every  individual,  physically, 
mentally  and  morally,  absolutely  depends 
^on  its  developments,  or  in  other  words,  on 
scientific  research.  To  saturate  the  general 
public  with  this  conviction  is  a  formidable 
,task  and  one  that  can  be  acccmiplished  only 
,by  a  slow  process  of  education. 

There  is  also  another  asi>ect  of  the  sub- 
ject which  I  can  best  make  clear  by  return- 
ing to  that  form  of  organization  which  we 
^observe  inhering  in  individual  animals  and 
plants  and  in  the  societies  of  the  former. 
Occasionally  we  find  such  organisans  so 
highly  integrated',  differentiated  or  special- 
ized as  seriously  to  impair  their  powers  of 
lidaptation.  When  such  a  condition  is 
reached,  the  organism  either  persists  with- 
out phylogenetic  change,  if  its  environment 
remains  stable,  or  soon  becomes  extinct,  if 
^ts  environment  changes.  Most  organisms, 
^owever,  retain  a  lot  of  relatively  unorgan- 
ized^ or  more  or  less  generalized  structures 
;and  functions  as  reserves  for  prospective 
jadjustments  to  the  changing  environment. 
pur  own  bodies  still  contain  many  such 
primitive  elements,  like  the  white  blood  cor- 
puscles, the  undifferentiated  connective 
^tissue,  dermal  and  glandular  cells,  and  in 
jlarval  insects  we  find  even  undifferen- 
tiated nerve  cells.    And  we  aU  carry  with 
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xiB  in  our  suboonscioiis  a  great  reservoir  of 
very  primitive  instincts  and  tendencies, 
piany  of  which  are  as  archaic  as  those  of 
our  Palaeolithic  and  anthropoid  ancestors. 
(This  whole  relatively  undifferentiated  and 
^perfectly  organized  equipment  must  be 
jof  the  greatest  value  as  a  source  of  future 
fidaptatioDS. 

I  We  are  also  beginning  to  see  that  as 
civilization  progresses  it  is  necessary  to 
maitntain  a  certain  number  of  our  activi* 
ties  in  a  primitive,  unorganized  condition 
jand  for  their  exercise  to  set  aside  hours  of 
jieisure  and  relaxation,  vacations  and  holi- 
days, so  that  we  can  escape  from  the  organ- 
ized routine  of  our  existence.  And  as  the 
surface  of  the  planet  becomes  more  and 
jmore  densely  covered  with  its  human  popu- 
lations, it  becomes  increasingly  necessary 
to  retain  portions  of  it  in  a  wild  state,  i.e., 
free  from  the  organizing  mania  of  nuin,  as 
joational  and  city  parks  or  reservations  to 
jwhich  we  can  escape  during  our  holidays 
{from  the  administrators,  organizers  and 
{efficiency  experts  and  everything  they 
(  ptsaid  for  and  return  to  a  Nature  that  really 
^understands  the  business  of  organization. 
Why  may  we  not  regard  scientific  research, 
jartistic  creation,  religious  contemplation 
.and  philosophic  speculation  as  the  oorre- 
pponding  reservations  of  the  mind,  great 
jworld  parks  to  which  man  must  resort  to 
iQSoape  from  the  deadening,  overspecializing 
jTOutine  of  his  habits,  mores  and  occupa- 
;tions  and  enjoy  veritable  creative  holidays 
of  the  spirit  1  These  world  parks  are  in  my 
opinion  the  best  substitute  we  are  ever 
jlikely  to  have  for  the  old  theolc^cal 
jHeaven,  and  they  have  the  great  advantage 
jthat  some  of  us  are  privileged  to  return 
^rom  them  with  discoveries  and  inventions 
to  lighten  the  mental  and  physical  burdens 
|of  those  whose  inclinations  or  limitations 
Jleave  them  embedded  in  routine.    This  is 


•the  meaning  of  that  stanza  in  the  witch's 
^ngof  Faust: 

The  lofty  skill 

Of  Seience,  stiU 

Prom  all  men  Steeply  bidden  I 

Wbo  takes  no  tliought, 

To  faim  'tis  brought, 

'Tis  giTan  unsought,  unhidden  U* 

\  Like  other  members  of  society,  the  scien- 
tist, artist  and  philosopher  must  always 
devote  considerable  time  and  energy  to 
routine  occupations,  for  their  lives,  with 
yery  rare  exceptions,  are  not  completely 
absorbed  in  research,  speculation  and  crea- 
^tive  activity.  They  might  therefore  be  ex- 
pected to  react  rather  unpleasantly  to  any 
suggestion  of  meddling  with  those  occupa- 
jtions  in  which  they  feel. that  they  can  ex- 
press their  personalities  with  the  greatest 
jfreedom  and  the  greatest  satisfaction  to 
themselves  if  not  to  others.  It  seems  to  me 
,that  it  can  only  be  due  to  the  modesty  or 
l^idifFerence  of  scientific  investigators  that 
•they  have  failed  to  voice  their  opinions  of 
the  organizers.  The  only  utterances  I 
^ave  seen  are  an  admiraMe  paper  by  Pro- 
fessor Sumner^^  and  in  another  field,  that 
pf  social  theory,  a  few  paragraphs  by  G.  D. 
jH.  Cole.**  I  will  end  my  paper  with  these 
paragraphs,  because  they  express  so  con- 
jsisely  the  conclusions  I  have  reached  from 
fi  diflferent  point  of  view : 

First  of  all,  it  is  necessary  to  rid  ourselTes  ones 
and  for  all  of  the  notion  that  organization  is  in 
itself  a  good  thing.  It  is  very  easy  to  fall  into  the 
notion  that  growing  complexity  is  a  sign  of  prog- 
ress, and  that  the  expanding  organization  of  So- 
ciety is  a  sign  of  the  coming  of  the  Cooperative 
Oommonwealth.  A  constantly  growing  measure  of 
cooperation  among  men  is  no  doubt  the  greatest 

"Goethe's  "Faust"    Trans,  by  Bayard  Tay- 
lor.   N.  Y.,  Houghton  Mifflin  Co.,  YoL  1,  1912. 
,    14 "Some  Peiils  which  Confront  us  as  Scien- 
tists,'* Scient.  MonthXy,  March,  1919,  pp.  258-274. 

i»  "Social  Theory,"  N.  Y.,  Stokes  Co.,  1920, 
p.  185. 
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•odal  need  of  our  day;  but  eooperation  hae  its 
unorganized  as  well  as  its  organized  forms,  and 
certainly  the  nnorganized  cooperation  of  men,  based 
on  a  sheer  feeling  of  commnndtyy  is  not  less  valu- 
able than  organised  cooperation,  which  may  or  may 
not  haye  this  feeling  of  community  behind  it.  It 
is  easier  to  do  most  things  with  organiza/tion  than 
without;  but  organization  da  to  a  great  extent 
only  the  seafPolding  without  which  we  should  find 
the  temple  of  human  cooperation  too  difficult  to 
build. 

To  say  this  is  not  to  decry  organization;  it  is 
only  to  refrain  from  worshiping  it.  Organization 
is  a  marreloua  instrument  througjh  which  we  every 
day  accompUsh  all  manner  of  achievements  which 
would  'be  inconceivable  without  it;  but  it  is  none 
the  lees  better  to  do  a  thing  without  organization 
if  we  can,  or  with  the  minimum  of  organization 
that  is  necessary.  For  all  organiaation,  as  we  have 
seen,  necessarily  carries  with  it  an  irreducible  mini- 
mum of  distortion  of  human  purpose;  it  always 
comes  down  to  some  extent,  to  letting  other  x>eople 
do  things  for  us  instead  of  doing  them  ourselves, 
to  allowing,  in  some  measures,  the  wills  of  "repre- 
sentatives'' to  be  substituted  for  our  own  wills. 
Thus  while  it  makes  possible  in  one  way  a  vast  ex- 
pansion of  the  field  of  self-expression  that  is  open 
to  the  individual,  it  also  in  another  way  distorts 
that  expression  and  makes  it  not  completely  the 
individual's  own. 

;  In  eomplex  modem  communities  there  are  so 
many  things  that  must  be  organized  that  it  be- 
comes more  than  ever  important  to  preserve  from 
organization  that  sphere  in  which  it  adds  least  to, 
and  is  apt  to  detract  most  from,  our  field  of  self- 
expression — ^the  spiheio  of  personal  relationships 
and  personal  conduct. 

.  WnJiUM  Morton  Wheeler 


NELSON  R.  WOOD 

For  many  years  I  knew  the  late  Mr.  Nelson 
B.  Wood,  who  suddenly  died  in  Washington 
on  November  eighth,  and  during  all  those 
years  he  was  employed  in  the  tazidermical  de- 
partment of  the  United  States  National 
Museum.  As  a  scientific  and  artistic  taxi- 
dermist he  had  not  a  single  equal  in  this 
country,  and  I  personally  never  knew  of  his 
peer  anywhere  in  the  world.  Birds  were  ever 
the  special  objects  of  his  skill,  and  to  the 
mounting  of  them  for  museum  exhibition  the 


greater  part  of  his  life  was  almost  daily  de- 
voted. While  a  consummate  master  with 
birds  of  all  groups,  certain  families  of  them 
were  his  especial  favorites,  and  these  he  pre- 
served in  a  manner  so  perfect  that  they  ap- 
peared to  need  but  the  instillation  of  life  to 
have  them  go  their  way  as  they  did  in  nature 
when  aliva  The  forms  particularly  referred 
to  were  the  game  birds,  pigeons,  and  fowls  of 
all  descriptions,  and  many  of  these,  together 
with  a  host  of  others,  are  now  on  exhibition 
in  the  cases  at  the  United  States  National 
Museum,  where  th^  will  probably  be  viewed 
for  many  generations  to  come. 

It  has  been  my  privilege  to  publish,  in 
various  works  both  here  and  abroad,  over  a 
hundred  of  Mr.  Wood's  mounted  specimens  of 
birds  and  many  species — ^not  only  those  of 
this  country,  but  of  all  the  Americas, 
Australia,  and  other  parts  of  the  Old  World 
as  well.  They  have  ever  been  received  and 
spoken  of  with  more  than  marked  approval 
and  highly  praised,  as  they  well  deserved 
to  be. 

It  is  not  easy  to  estimate  the  f ai^reaching 
loss  the  death  of  such  a  man  is  to  a  great 
museum,  where  high-class  tazidermical  work 
is  so  essential  and  so  constantly  in  demand. 
In  the  entire  history  of  the  scientific  art  of 
taxidermy  in  America,  no  one  has  ever  left 
such  mounted  specimens  of  game  birds, 
pigeons^  and  domesticated  fowls  as  Mr.  Wood, 
while  in  the  case  of  many  of  the  panflorino 
t^pes  he  was  equally  skilfuL  Only  a  short 
time  before  his  death  he  mounted  several  spe- 
cimens of  crows  and  jays — single  pieces— and 
the  work  is  the  wonder  of  all  who  see  it  One 
of  our  common  Crow  in  particular  is  the  most 
life-like  thing  of  the  kind  that  one  may  well 
imagine;  it  represents  the  height  of  the  sci- 
ence in  regard  to  modem  taxidermy,  which 
passed,  only  within  comparatively  recent  time, 
from  the  antiquated  methods  of  '^stuffing'' 
birds  to  the  practise  of  imperishably  preserv- 
ing them  in  their  natural  poses. 

Mr.  Wood  gained  his  knowledge  of  the 
normal  attitudes  of  birds  in  nature  through 
his  life-long  study  of  them  in  their  various 
habitats.    More  than  this — ^he  had  so  skilfully 
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mastered  the  imitation  of  the  notes  and  calls 
of  a  large  number  of  birds  of  many  species, 
both  wild  and  domesticated  ones,  that  it  was 
truly  wonderful  to  witness  some  of  his 
achievements  along  such  lines.  When  a  flock 
of  crows  was  flying  far  overhead,  I  have  seen 
him  call  them  all  down,  alighting  all  about 
him,  all  giving  vent  to  those  notes  they  are 
accustomed  to  give  when  one  of  their  kind  is 
in  trouble  and  cawing  for  help.  It  was  re- 
markable to  note  the  effect  his  marvelous  imi- 
tations in  this  way  produced  on  many  kinds 
of  birds  in  domestication  as  well  as  those  in 
nature. 

R.  W.  Shufeldt 


FRANZ  STEINDACHNER 

Franz  Steindachneb,  for  many  years  in- 
tendant  or  chief  director  of  the  Hofmuseum 
at  Vienna,  died  on  December  10,  1919,  at  the 
advanced  age  of  85.  His  death  was  due 
directly  to  the  inability  of  the  Austrian 
Museum  to  secure  coal  to  warm  any  of  its 
offices. 

Steindachner,  a  student  and  friend  of 
Agassiz,  sx)ent  some  time  at  Harvard,  about 
1870,  later  collecting  fishes  in  California  and 
Brazil.  His  first  systematic  paper  on  Uie 
fossil  fishes  of  Austria  was  published  in  1859. 
From  that  time  until  1914  when  the  war 
wrecked  his  nation,  his  memoirs  on  fishes, 
living  and  fossil,  some  440  in  all,  appeared 
with  great  regularity.  These  were  always 
carefully  prepared  and  finely  illustrated  by 
the  stone  engravings  of  his  most  excellent 
artist,  Edward  Konopicky. 
,  His  last  series  of  papers  in  quarto  dealing 
.with  certain  fishes  of  Brazil  passed  into  the 
hands  of  the  British  censor,  an  obstacle  from 
which  but  one  copy  has  yet  come  across. 

Steindachner  conferred  his  attention  to 
faunal  work,  especially  to  exact  definition  of 
genera  and  species.  The  larger  combinations 
he  left  to  less  experienced  investigators  on 
the  principle  laid  down  by  Linnaeus.  "Tyro 
novit  classes;  magister  fit  species,"  Within 
the  field  as  thus  limited,  no  German  syste- 
matist  in  vertebrate  zoology  has  stood  in  the 
class  with  him. 


When  the  Imperial  government  razed  the 
fortifications  of  old  Vienna,  the  property  on 
the  street  thus  opened,  the  "Burgring,"  was 
sold  and  with  the  proceeds  three  imperial 
public  buildings  were  erected,  the  Opera 
House,  Library  and  the  Museum  of  Natural 
History.  The  last  was  long  since  placed  in 
Steindachner's  charge,  but  with  a  wholly  in- 
adequate force,  and  with  little  provision  for 
extension.  In  the  fishes,  Steindachner  had 
the  services  of  an  artist  and  a  preparator,  but 
had  to  do  all  the  identification  and  labellingr 
himself,  and  to  pay  from  his  own  means  for 
all  specimens  he  felt  it  necessary  to  buy. 

In  his  devotion  to  his  work,  he  never  mar- 
ried and  when  I  visited  him  in  1910  he  occu- 
pied humble  lodgings  in  a  stone  annex  to  the 
museimi,  cared  for  only  by  an  elderly  house- 
keeper. To  the  general  public  he  was  known 
as  a  "  BeJeanter  Fischhenner,"  To  his  col- 
leagues he  was  one  of  the  most  trustworthy 
and  most  devoted  lovers  of  knowledge  for  its 
own  sake.  Among  the  tragedies  of  the  great 
war  nothing  is  more  disheartening  than  its 
smothering  effect  on  European  science,  one 
feature  of  which  has  been  the  death  of  this 
great  master  in  faunal  zoology. 

David  Starr  Jordan 


SCIENTIFIC  EVENTS 

SIGMA    XI    AT   THE   UNIVERSITY    OP 
PENNSYLVANIA 

The  society  of  the  Sigma  Xi  of  the  uni- 
versity will  hold  its  next  meeting  in  the  med- 
ical laboratory  on  Wednesday  evening,  Jan- 
uary 19.  The  subject  for  discussion  will  be 
"Wheat;  a  Study  in  the  World's  Food  Sup- 
ply." Dr.  Alonzo  E.  Taylor,  professor  of 
physiologial  chemistry,  will  open  the  discus- 
sion. Dr.  Taylor  was  one  of  the  advisers  of 
the  U.  S.  Department  of  Agriculture  during 
the  war  and  who  made  several  food  surveys  in 
Europe  for  the  State  Department.  After  he 
has  made  a  survey  of  the  subject  the  discus- 
sion will  be  continued  by  Dr.  Clyde  L.  King, 
of  the  Wharton  School  faculty,  who  will  speak 
on  the  situation  in  the  United  States.  Dr. 
Ernest  M.   Patterson,   also   of   the  Wharton 
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School  faculty,  will  discuss  the  situation  in 
Europa 

Three  other  meetings  are  scheduled  during 
the  remainder  of  the  collar©  year.  On  Wed- 
nesday, March  9,  a  meeting  will  be  held  in 
the  Law  School  and  the  subject  for  discussion 
will  be  "Statistical  Methods."  On  Wednes- 
day, May  26,  the  society  will  meet  in  the 
botanic  gardens  and  discuss  "Fertile  Border 
Fields  in  Scientific  Research."  The  final 
meeting  of  tiie  year  will  be  a  joint  meeting 
with  Phi  Betta  Kappa  in  Houston  Hall,  on 
Monday,  June  13. 

The  last  meeting  of  the  society  was  held  on 
Tuesday,  November  23,  at  the  Art  Alliance, 
1823  Walnut  Street  At  that  time  there  was 
an  illustrated  lecture  on  "Modem  American 
illustrations,^*  by  Thornton  Oakley,  '06.  Dr. 
Erwin  F.  Faber,  the  illustrator  for  the  med- 
ical department,  spoke  on  ''  Scientific  illustra- 
tion." Dr.  Clarence  E.  McOlung,  head  of  the 
zological  department  spoke  on  "What  a  sci- 
entific illustration  should  contain."  Dr.  Mc- 
Olung was  recently  made  national  president 
of  the  Sigma  Xi  for  a  period  of  two  years. 
Dr.  McClung  was  on  leave  of  absence  from 
the  university  last  year  engaged  in  some  spe- 
cial  investigation  for  the  government. 

FIRST  MEETING  OF  THE  CELLULOSE  SECTION 
AMERICAN   CHEMICAL   SOCIETY 

•  At  the  cellulose  symposium  held  by  the  In- 
dustrial Division  of  the  American  Chemical 
Society  at  the  meeting  in  Chicago  last  Sep- 
tember, it  was  voted  to  form  a  permanent  Cel- 
lulose Section.  Following  the  meeting  the 
necessary  steps  for  organization  were  taken, 
and  President  Noyes  appointed  Professor  Har- 
old Hibbert,  of  Yale  TJnivenity,  chairman  of 
the  new  aection  with  Gustavus  J.  Esselen,  Jr., 
secretary.  One  of  the  objects  of  the  section  is 
to  provide  an  opportunity  for  those  interested 
in  the  practical  application  of  cellulose  to  get 
together  with  those  concerned  with  the  more 
strictly  scientific  aspects  of  cellulose  chemis- 
tiy  and  to  afEord  an  opportunity  for  discus- 
sion which  should  prove  mutually  helpful 
)  An  interesting  program  is  being  arranged 
for  the  first  meeting  of  the  new  section  in  con- 


nection with  ihe  meeting  of  the  American 
Chemical  Society  in  Bochester,  N.  Y.,  begin- 
ning on  April  26.  Those  having  papers  which 
they  would  like  to  present  before  the  section 
are  requested  to  send  title  and  abstract  before 
April  first  to  the  secretary,  who  may  be  ad- 
dressed, care  Arthur  D.  Little,  Inc.,  30  Charles 
River  Bead,  Cambridge,  39,  Massachusetts. 
G.  J.  EssELN,  Jr., 
Secretary 

FORESTRY    LEGISLATION    BY   THE    NATIONAL 
GOVERNMENT 

Hearings  on  the  national  forestry  program 
bill,  which  calls  for  the  expenditure  of  $11,* 
000,000  a  year  for  the  protection  and  develop- 
ment of  forests,  were  begun  on  January  7» 
before  the  subcommittee  on  appropriations  of 
which  Bepresentative  Anderson  is  chairman. 

Newspaper  publishers,  paper  manufacturesy 
lumbermen,  timberland  owners  wood-using  in- 
dustries, the  United  States  Forest  Service  and 
the  American  Forestry  Association  were  rep- 
resented. 

One  million  dollars  a  year  for  cooperating 
with  the  states  in  protecting  the  forests  from 
fire,  and  $10,000,000  a  year  for  securing  addi- 
tional forest  land  for  the  government  is  being 
asked  as  a  forward  step  in  the  endeavor  to 
secure  sufficient  lumber  and  paper  pulp  for 
future  needs. 

B.  S.  Kellogg,  chairman  of  the  national 
forest  program  committee,  has  made  the  fol- 
lowing statement: 

.  This  is  a  paper  age,  and  in  the  XTnited  States, 
at  least,  a  newspaper  age.  From  an  annual  con- 
sumption of  three  pounds  of  news  print  paper  per 
capita  in  1880  we  have  gone  to  thirty-five  pounds 
•in  1920.  The  news  print  paper  produced  in  the 
United  States  and  Canada  this  year,  if  put  in  the 
form  of  a  standard  roll  seventy-three  inches  wide, 
such  as  is  used  by  many  of  the  large  newspapers, 
would  unwind  13,000,000  miles.  Our  daily  papers 
have  a  circulation  in  excess  of  28,000,000  copies, 
and  there  are  more  than  100  dailies  between  the 
Atlantic  and  Pacific  whose  circulation  exceeds  100,- 
000  copies,  and  some  of  them  have  several  times 
that  number. 

The  proposed  legislation  has  been  indorsed 
by  the  National  Lumber  Manufacturers'  Asao- 
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ciation,  the  American.  Forestry  AssociAtioiiy 
American  Newspaper  Pnbliahers'  Aseociationy 
National  Wholesale  Lumber  Dealers^  Associa- 
tion, Southern  Pine  Association,  Western 
Forestry  and  Conservation  Association,  Amer- 
ican Paper  and  Pulp  Association,  United 
States  Forest  Service,  Society  for  the  Pro- 
tection of  New  Hampshire  Forests,  national 
forest  £bre  jxrotection  committee. 

RESOLUTIONS  OF  THE  NATIONAL  RESEARCH 

COUNCIL  ON  THE  DEATH  OP  HENRY 

A.  BUMSTBAD 

As  has  been  recorded  in  Soiencb  Dr.  Henry 
A.  Bumstead,  professor  of  physics  and  director 
of  the  Sloane  Physical  Laboratory  at  Yale 
Undversity,  and  for  the  past  half  year  on  leave 
from  ihe  imiversity  as  chairman  of  the  Na- 
tional Besearch  Council  of  Washin^rton,  D.  C, 
died  suddenly  on  the  train  on  the  night  of  De- 
cember 81,  while  returning  from  Chicago, 
where  he  had  been  in  attendance  at  the  meet- 
ings of  the  American  Association!  for  the  Ad- 
vanooment  of  Science  and  affiliated  socieies. 
The  following  resolution  was  unanimously 
adopted  at  a  special  meeting  of  the  Interim 
Committee  of  the  National  Beseardi  Council, 
held  on  January  8,  1921: 

Betolved,  That  the  National  Besearch  Council 
learns  of  the  death  of  Dr.  Henry  A  Bmnstead, 
chairman  of  the  council,  with  great  earrow  and 
profound  sense  of  loss.  Dr.  Bumstead  in  his  asso- 
ciation with  the  council  had  revealed  to  its  officers 
and  members  not  only  a  high  capacity  for  admin- 
istration, and  a  most  loyal  fidelity  to  the  aims  and 
work  of  the  council,  but  also  a  sweetness  of  dispo- 
sition and  personal  attractiveness  which  had  won 
for  him  the  devoted  and  affectionate  regard  of  sll 
of  his  colleagues  in  the  council.  In  his  death  the 
council  and  the  scientific  world  lose  a  man  of  most 
eminent  attainments,  highest  character,  and  lovable 
personality. 

I  The  National  Besearch  Council  extends  to  the 
bereaved  wife  and  family  its  deepest  sympathy  and 
condolence  and  wishes  to  express  to  them  its  f  uU 
appreciation  of  the  great  value  of  the  services 
which  Dr.  Bumstead  rendered  it  in  the  period  of 
his  association  with  it  and  the  great  loss  which  it 
suffers  by  his  untimely  death.  But  may  we  all 
remember  that  "that  life  is  long  that  answers 
life's  great  ends.'' 


SCIENTIFIC  NOTES  AND  NEWS 
Db.  Edgar  Pahs  Smith,  former  provost  of 
the  University  of  Pennflylvania,  has  been 
elected  president  of  tbe  American  Chemical 
Society.  Dr.  Smitb  was  president  of  the  so- 
ciety in  1898.  Announcement  is  also  made 
that  the  ballots  of  the  15,500  members  of  the 
society  resulted  in  l^e  election  of  the  follow- 
ing other  officers :  Directors^  OeoiKe  D.  Bosen- 
garten,  of  Philadelphia,  and  Dr.  Henry  P. 
'Talbot,  of  Ihe  Massachusetts  Institute  of 
Technology.  Councilors,  Dr.  Carl  L.  Alsberg, 
of  the  Bureau  of  Chemistry;  Dr.  Allen  Bogers, 
of  Pratt  Institute;  Dr.  Lauder  W.  Jones,  of 
Princeton  University,  and  Harrison  E.  Howe, 
of  the  National  Besearch  Council 
I  Professor  C.  E.  Allen,  of  the  department 
of  botany  of  the  University  of  Wisconsin,  was 
elected  president  of  the  Botanical  Society  of 
America  at  the  recent  meeting  in  Chicago. 
He  was  also  named  editor-in-chief  of  The 
American  Journal  of  Botany, 
.  The  Perkin  medal  of  the  American  Section 
of  the  Society  of  Chemical  Industry  has  been 
awarded  to  Dr.  WiUis  R  Whitney,  research 
director  of  the  General  Electric  Comi>any. 
,  A  DISTIN0UI8HBD  scrvico  medal  was  awarded 
at  the  annual  meeting  of  Gkmma  Sigma  Delta, 
honorary  agricultural  society,  held  in  Chicsgo, 
to  Professor  Stephen  M.  Babcock,  inventor  of 
the  Babcock  milk  test  and  professor  emeritus 
of  agricultural  chemistry  at  the  University  of 
Wisconsin!.  Professor  Babcock  was  also  made 
an  honorary  member  of  the  organization. 
I  Major  Lawrekoe  Martin,  the  Oiknan  Me- 
morial lecturer  in  Geography  at  Johns  Hop- 
kins University  for  1920-21,  has  been  demob- 
ilized after  three  and  one  half  years'  service  in 
the  United  States  Army,  and  has  entered  the 
State  Department  in  Washington.  By  order 
of  the  secretary  of  war,  after  selection  by  Gen- 
eral Pershing  and  a  board  of  officers,  Major 
Martin  has  been  placed  on  the  General  Staff 
eligible  list. 

•  Professor  Edward  S.  Morse,  of  Peabody 
Academy  and  Boston  Museum  of  Fine  Arts, 
has  been  elected  an  honorary  member  of  the 
East  Asistic  Society. 
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Mr.  Philip  Ainsworth  Means,  appointed  to 
the  directovsliip  of  the  Museo  Nacional  de 
Arqueologfa  in  lima,  Peru,  assmned  office  in 
November. 

Dr.  Bobert  CUSH114N  Murpht,  for  ten  years 
a  member  of  the  staff  of  The  Brooklyn  Mu- 
seum, and  curator  of  the  department  of  nat- 
ural science  since  April,  1917,  has  resi^rned  in 
order  to  accept  the  i>08ition  of  associate  cura- 
tor of  ornithology  in  The  American  Museum 
of  Natural  History.  In  his  new  work  the 
greater  part  of  his  time  will  be  devoted  to  a 
study  of  marine  birds.  The  work  wiU  include 
both  the  preparation  of  reposts  upon  the  mu- 
seum's present  collections  and  the  carryinjg  out 
of  field  investigations  in  the  south  Pacific. 

Dr.  E.  J.  Butler,  lately  imperial  mycologist 
of  ihe  Agricultural  Research  Institute,  Pusa 
(India),  has  been  appointed  director  of  the 
Imperial  Bureau  of  Mycology,  and  can  be  ad- 
dressed at  17,  Eew  Green^  Kew,  Surrey,  Eng- 
land. 

Mr.  Charles  A.  Fort,  research  chemist  of 
the  General  Electric  Co.,  of  Pittsfidd,  Mass., 
has  become  chief  chemist  for  the.  Forest  Prod- 
ucts Chemical  Co.,  of  Memphis,  Tenn. 

Dr.  Henrt  H.  Busby,  dean  of  the  school  of 
pharmacy  of  Columbia  University,  will  lead 
an  exploration  party  which  will  ledve  in  the 
early  spring  for  the  unexplored  upper  basin  of 
the  Amazon  Biver.  Among  those  accompany- 
ing him  will  be  Professor  Edward  Kremers;,  of 
the  University  of  Wisconsin,  and  Professor  A. 
H.  OiU,  of  the  Massachusetts  Institute  of 
Technology,  who  will  investigate  seed  and 
volatile  oils. 

.  Dr.  Louise  Pearge,  of  the  scientific  staff  of 
the  Bockefeller  Institute,  has  returned  from 
several  months'  stay  in  the  Belgian  Congo, 
where  she  went  in  order  to  study  the  treatment 
of  African  sleeping  sickness  with  Tryparsa- 
mide  (sodium  salt  of  N-Phenylglycinamide-p- 
arsonic  acid)  prepared  at  the  Bockefeller  In- 
stitute. While  returning  through  Brussels  she 
;was  decorated  with  the  order  of  the  Crown, 
and  her  companion^  Miss  Elizabeth  D.  Bowen, 
(with  the  order  of  Leopold  IL,  by  l^e  kio^  of 
the  Belgians. 


Dr.  T.  C.  Ltster  of  the  Bockefeller  Foun- 
dation has  gone  to  Mexico  to  make  some  oh* 
servation  on  the  present  epidemic  of  yellow 
fever  and  offer  the  asistance  of  the  foundation 
in  the  campaign  for  the  eradication  of  the  dis- 
ease. The  president  of  Mexico  has  accepted 
this  offer  and  Dr.  Lyster  will  return  later  in 
January  to  begin  the  campaign,  the  plans  for 
which  were  submitted  by  him  and  are  now 
being  considered  by  the  department  of  public 
health. 

Dr.  Martin  HL  Fischer,  professor  of  physr 
iology  at  the  Universil^  of  Cincinnati,  has 
been  granted  a  three  months  leave  of  absence, 
in  order  that  he  may  accept  an  invitation  to 
lecture  on  his  researches  in  ooUoid  chemistry 
at  the  Universities  of  Amsterdam  and  Utrecht. 
He  is  now  in  Holland. 

Dr.  L.  Emmett  Holt,  of  Columbia  Univer- 
sity, has  been  appointed  Lane  medical  lecturer 
for  the  year  1921.  The  lectures  will  be  de- 
livered at  the  medical  school  of  Stanford  Uni- 
versity, San  Francisco,  during  the  week  be- 
ginning November  28.  on  the  general  subject 
of  growth  and  nutrition. 

Dr.  Bobert  B.  Sosman,  of  the  Bureau  of 
Standards,  delivered  on  January  15  the  ad- 
dress of  the  retiring  president  of  the  Philo- 
sophical Society  of  Washin^rton  on  ^'The 
Distribution  of  Scientific  Information.'' 

Dr.  Yernok  Kellogg,  permanent  secretary 
of  the  National  Besearch  Council,  is  giving 
three  lectures  this  month  at  Brown  Univer- 
sity on  the  Charles  K.  Colver  Foundation. 
The  subject  of  the  lectures  is  ''Human  Life 
as  the  Biologist  sees  it"  The  dates  are  Jan- 
uary 10, 17,  and  24.  The  lectures  will  be  pub- 
lished in  book  form  by  Houghton,  Mifflin  Com- 
pany. 

Professor  EEermann  J.  Jordan,  19  Frans 
Halsstraat,  Utrecht,  Holland,  who  is  writing 
a  book  on  comparative  physiology,  desires  es- 
pecially the  pai>ers  of  American  physiologists 
and  experimental  zoologists,  and  would  be 
grateful  to  authors  who  may  favor  him  with 
their  publications. 

The  Technical  Bjgh  School  at  Briinn, 
Czecko-Slovakia,  desires  to  raise  a  fund  in 
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honor  of  Emest  Mach,  who  waa  bom  in  that 
neighborhood.  Professor  Hach's  researches  in 
physics  and  psychology  have  given  him  world- 
wide reputation.  The  purpose  of  the  fund  is 
to  award  a  prize  for  an  essay,  dealing  with  the 
subjects  of  his  interest.  Subscribers  may  send 
contributions  directly  to  Dr.  Emil  Waelsch  at 
the  address  given. 

I  The  stated  meeting  of  the  New  York  Acad- 
emy of  Medicine,  on  January  6,  was  held  in 
association  with  the  Society  for  Experimental 
Biology  and  Medicine  and  the  Harvey  So- 
ciety as  a  tribute  of  appreciation  to  the  life 
and  services  of  Dr.  Samuel  James  Meltzer. 
Memorial  addresses  were  made  by  Dvs.  George 
B.  Wallace,  Phoebus  A.  Levene,  William  H. 
Howell,  Graham  Lusk,  and  William  H.  Welch. 

I  Dr.  Edward  J.  Nolan,  librarian  of  The 
Academy  of  Natural  Sciences  of  Philadelphia, 
died  on  January  7,  1921.  Dr.  Nolan  was  con- 
nected with  the  academy  from  1862  until  the 
time  of  his  death,  having  served  during  the 
greater  part  of  that  time  as  recording  secre- 
tary, librarian  and  editor  of  the  publications 
of  the  academy.  At  the  meeting  of  November 
.16,  1920,  the  academy  designated  him  as  re- 
cording secretary  emeritus,  in  recognition  of 
his  long  and  faithful  service  to  the  institution. 

I  Italo  Giouoli,  professor  of  agriculture  at 
Portici  and  Pisa,  known  for  his  work  in  agri- 
cultural chemistry,  has  died  at  the  age  of 
sixty-eight  years. 

.  We  learn  from  Nature  that  Charles  A.  Sad- 
ler, who  graduated  from  the  University  of 
Liverpool  in  1905  and  was  the  author  of  con- 
tributions on  X-ray  and  other  radiations,  died 
on  December  6. 

I  The  annual  general  meeting  of  the  Ameri- 
can Philosophical  Society  will  be  held  on 
April  21,  22  and  23,  1921,  beginning  at  2 
P.M.,  on  Thursday,  April  21. 

/  The  Honorable  Chase  S.  Osborn,  of  Sault 
de  Sainte  Marie,  Michigan,  ex-governor  of  the 
3tate  and  former  regent  of  the  state  univer- 
sity, has  made  a  gift  of  $6,000  to  the  depart- 
ment of  geology  of  the  university,  to  provide 


for  an  expedition  by  Professor  William  H. 
Hobbs  to  study  the  evolution  of  mountaina 
and  continents.  Dr.  Hobbs  has  been  grranted 
leave  of  albsence  for  the  academic  year  1921- 
1922  and  will  sail  from  San  Francisco  in  July 
on  a  trip  which  will  take  him  around  the 
world.  Governor  O^jbom  is  cooperating  to 
raise  an  endowment  fund  which  will  provide 
for  future  expeditions  by  the  geological  de- 
partment. 

Professor  Otto  A.  Beinking,  professor  of 
plant  pathology  of  the  college  of  agriculture^ 
University  of  the  Philippines.  Los  Bancs, 
Laguna.  Philippine  Islands,  returned  to  the 
Philippine  Islands  after  an  extended  trip  in 
Southern  China,  French  Indo  China,  Siam, 
and  the  Federated  Malay  States.  The  trip 
was  made  possible  through  the  cooperation  of 
the  division  of  crop  physiology  and  breeding 
investigations  of  the  Bureau  of  Plant  In- 
dustry, Washington,  D.  C,  with  the  Univer- 
sity of  the  Philippines.  The  primary  object 
of  the  trip  was  the  study  of  citrus  diseases  in 
the  various  countries  and  the  collection  and 
study  of  the  Siam  seedless  pummelo.  Bud 
wood  and  plants  of  the  famous  Siam  seedless 
pummelo  were  successfully  introduced  into  the 
Philippines  and  also  into  the  United  States. 
Last  year  a  similar  trip  was  made  by  Pro- 
fessor Beinking  for  the  United  States  and 
the  Philippine  governments.  On  this  trip  a 
study  was  made  of  the  citrus  diseases  in 
Southern  China  and  Formosa.  Extensive  col- 
lections were  made. 

We  learn  from  the  British  Medical  Journal 
that  a  complete  scheme  for  the  establishment 
of  a  school  of  tropical  medicine  and  research 
in  Parel,  Bombay,  has  been  submitted  for  the 
sanction  of  the  British  Secretary  of  State, 
and  it  is  hoped  that  it  will  be  opened  at  an 
early  date  and  afford  opportunities  for  post- 
graduate instruction  to  students  from  all  parts 
of  the  world.  A  medical  collie  will  be  estab- 
lished in  association  with  King  Edward's 
Memorial  Hospital  in  Parel,  the  foimdation 
stone  of  which  will  be  laid  this  month. 

I  A  PRIZE  has  been  endowed  in  the  name  of 
Dr.  Paul  Legendre  at  the  Soci6t6  m^dicale  des 
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hopitauz  dd  Paris  to  confer  8,000  francs  every 
third  year  on  the  hest  work  on  the  ethical  and 
social  aspects  of  the  medical  profession,  pub- 
lished or  presented  during  the  preceding  years, 
or  for  the  best  competing  articles  presented  on 
a  Q)ecial  topic.  The  first  prize  will  be  awarded 
in  December,  1923,  and  a  topic  baa  been  se- 
lected for  this  competition,  namely,  ^'A  sta- 
tistical and  critical  study  of  the  French  civil- 
ian and  military  medical  and  surgical  role 
during  the  war,  1914r-1918,  and  the  resulting 
consequences  for  physicians  and  conclusions 
for  the  future." 

FliorESSOR  AKD  Mbs.  Jeremiah  W.  Jbnks 
have  deeded  property  on  the  east  shore  of 
.Cayuga  Lake  to  Cornell  University  for  the  use 
of  the  department  of  biology.  Boats,  kept  in 
the  boathouse  whicb  comes  with  the  property, 
will  be  available  for  collecting  the  specimens 
in  which  the  end  of  tbe  lake  and  the  marshes 
oiear  it  abound. 

The  zoology  derpartmeni  of  the  University 
of  Texas  is  the  recipient  of  a  g^if t  of  $500  from 
Mr.  H.  A.  Wroe,  member  of  the  board  of  re- 
gents for  the  study  of  the  physiology  of  re- 
production in  the  opossum  under  Professor 
Carl  Hartman. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

A  COLLEGE  of  engineering  has  been  estab- 
lished at  Cornell  University  to  consist  of  the 
Sibley  School  of  Mechanical  Engineering,  the 
School  of  Civil  Engineering,  and  the  School  of 
Electrical  Engineering.  Professor  Dexter  S. 
Kimball  has  been  appointed  dean  of  the  newly 
created  engineering  coU^pe  and  as  directors  of 
the  work  in  the  three  schools,  Herman  Died- 
erichs,  mechanical  engineering;  Fred  Asa 
Barnes,  civil  engineering,  and  Alexander  M. 
Gray,  electrical  engineering  have  been  ax>- 
pointed  Dean  A.  W.  Smith,  who  has  for 
many  years  had  charge  of  Sibley  College,  and 
who  is  now  acting  jyresident  of  the  university, 
and  Dean  E.  E.  Haskell  of  the  present  college 
of  civil  engineering,  have  sabbatical  leave  next 
term,  and  retire  from  active  service  in  June 
of  this  year. 


The  resignation  of  Professor  Russell  H. 
Chittenden,  of  Yale  University,  from  the 
chairmanship  of  the  department  of  physiology, 
physiological  chemistry  and  bacteriology  has 
been  accepted,  and  Professor  Lafayette  B. 
Mendel  has  been  appointed  his  successor. 

Dr.  H.  B.  Latimer,  who  has  "been  in  charge 
of  the  courses  in  anatomy  in  the  department 
of  zoology  of  the  University  of  Nebraska, 
has  been  granted  a  leave  of  absence  for  the 
current  year  to  carry  on  research  in  anatomy 
at  the  University  of  Minnesota.  His  work  is 
being  taken  by  Mr.  Daniel  S.  Brazda.  Dr.  E. 
B.  Powers  has  also  been  added  to  the  stafF 
of  the  department  taking  the  field  of  animal 
ecology. 

Dr.  C.  B.  Clevenqer  has  resigned  an  in- 
structorship  in  the  department  of  chemistry. 
University  of  Wisconsin,  to  accept  a  professor- 
ship of  agricultural  chemistry  and  head  of 
the  department  of  chemistry  of  the  Manitoba 
Agricultural  Collega 

Dr.  Henrt  S.  Houghton,  a  graduate  of 
Ohio  State  University  and  the  Johns  Hopkins 
Medical  School,  who  has  passed  the  last  fifteen 
years  in  China,  has  been  appointed  director 
of  the  Peking  Union  Medical  CoDege. 


DISCUSSION   AND   CORRESPONDENCB 

NATURAL    AREAS    AND    BIOLOGICAL    8CIBNCS 

With  the  increasing  activities  in  biological 
science  there  has  been  a  correspondingly  in- 
creased demand  for  the  preservation  of  areas 
on  which  the  fauna  and  flora  may  be  found 
undisturbed  by  outside  agencies.  Workers  in 
the  various  lines  of  ecology  and  genetics  are 
particularly  interested  in  these  natural  areas; 
the  Ecological  Society,  several  State  Acad- 
emies of  Science,  and  other  scientific  organi- 
zations, are  urging  the  reservation  of  areas 
suitable  for  study.  Laboratory  experiments 
under  controlled  conditions,  however  essential, 
can  not  replace  field  observation.  In  fact,  the 
greater  the  amount  of  laboratory  experimen- 
tation, the  greater  the  need  of  natural  areas — 
for  laboratory  work  and  field  studies  must  go 
hand  in  hand  and  supplement  each  other; 
neither  is  sufficient  unto  itsell 
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Th0  Urgmt  ct  our  natofBl  sveM  axe  in  flie 
Nfttional  Parks  and  Na^nal  IContmientSb 
Efforto  to  tecore  the  imei'fation  of  additaonal 
landa  would  fail  of  their  porpoie  if,  at  the 
•ame  tinM^  the  National  Parica  were  not  kept 
intact 

With  the  growing  derelopmeDt  of  the 
country,  the  preaaare  upon  the  Naticmal  Parka 
ia  constantly  increasing.  There  have  been  a 
number  of  attempts  reoendy  to  open  these 
parks  to  some  form  or  other  ol  commercial 
use.  The  latest  dangers  are:  First,  the  in- 
duaion  of  the  parks  in  the  Water  Power 
Bill,  thus  permitting  the  commission  to  grant 
permits  for  constructing  in  the  National 
Parks  and  National  Monuments,  reservoirs^ 
irrigation  ditches,  power  plants  and  power 
lines;  Second,  the  Smith  bUl,  H.R.  12,  460, 
turning  over  8,000  acres  in  one  of  the  most 
beautiful  parts  of  the  YellowBtone  Park  to 
Idaho  irrigation  interests;  and  third,  an  at- 
tempt by  the  city  of  Los  Angeles  to  dam  cer- 
tain of  the  waters  in  the  Yosemite.  Any  of 
these  proposed  uses  would  not  only  destroy 
specific  areas  of  much  beauty  and  scientific 
interest,  but  would  serve  as  an  ^tering  wedge 
in  opening  the  parks  to  all  kinds  of  commer- 
cial uses  which  would  eventually  undermine 
the  entire  National  Park  system.  It  is  im- 
portant that  scientists  make  their  wishes  in 
this  matter  known  in  no  uncertain  way. 
Babrinotoit  Moors 

Niw  Yoag,  N.  Y. 

PROPBSSOR    PAVLOV 

To  THE  Editor  or  Soienoe  :  Within  the  past 
few  months  Professor  Pavlov  came  in  for 
much  comment  on  the  pages  of  Scisncb. 
Since  most  of  the  things  that  were  brought  to 
the  attention  of  our  scientific  men  were  either 
based  on  mere  hearsay  or  on  second-hand  in- 
formation of  the  flimsiest  sort,  will  you  allow 
me  the  space  to  quote  some  direct  news  about 
Professor  Pavlov. 

H,  O.  Wells  returned  recently  from  a  trip 
of  inspection  in  Russia  where  he  particularly 
investigated  the  condition  of  literary  and  sci- 
entific men.  His  extensive  report  has  been 
just   published    by    the   New    York    Times. 


Speaking  of  the  variooa  seientistB  with 
he  conferred.  Wells  says: 

Our  bloefcade  has  eat  them  (the  seientiato)  from 
an  literatnre  outside  of  Bosria.  Thqr  aie  withoat 
instroments.  They  are  ehoit  of  paper.  The  work 
they  do  has  to  go  on  in  imheated  laboratories.  It 
Is  amainng  that  they  do  any  work  at  all,  yet  they 
are  getting  work  done. 

Of  Pavlov  in  particular  he  saya: 
,  Pavlov  is  earrying  oh  xeseareh  of  astonishing 
scope  and  ingenuity  on  tiie  mentality  of  animals. 
.  .  .  Pavlov  continues  his  marvelous  researches  in 
an  old  coat  and  with  his  study  piled  up  with  the 
jpotatoes  and  carrots  he  grows  in  his  spare  time. 

It  is  gratifying  to  be  assured  that  Professor 
Pavlov  is  raising  potatoes  only  as  a  pastime 
and  still  gives  the  best  of  his  genius  to  scien- 
tific investigation.  S.  Morouus 

A  QUESTION   OF  BIBLIOGRAPHY 

To  THE  Editor  of  Science  :  Begarding  the 
inquiry  of  Dr.  Willey,  Coues  says  on  page 
60,  in  "Pur-bearing  Animals '^ 

.  From  this  country  [Mackenzie  Biver  region], 
many  accounts  have  reached  me,  from  various  offi- 
cers of  the  Hudson's  Bay  Oompany,  through  the 
liberality  of  the  Smithsonian  Institution,  which 
placed  in  my  hands  all  the  matter  represented  in 
its  archives  upon  the  mammals  of  the  far  north. 
. . .  Messrs.  Kennlcott,  Macf  arlane,  Boss  and  Lock- 
hart  have  each  recorded  their  experiences.  ..." 

Therefore  the  following  quotation  from 
Dall's  ''Alaska  and  its  Resources,"  p.  849, 
may  be  of  interest. 

Woiwedsky  was  suooeeded  by  Ftimfaehn  as  Chief 
Director  of  the  colonies.  The  KadiSk  was  wrecked 
near  Spruce  leland.  Bobert  Kennleott  passed  the 
winter  at  Fort  Yukon,  where  Mr.  Lockhart  was  in 
command. 

In  the  annual  report  of  the  Smithsonian 
Institution  for  1861,  p.  60,  it  is  stated  that 
'*  Mr.  Ross,  chief  factor  of  the  Mackenzie  River 
district,  has  had  the  cooperation  of  the  gentle- 
men resident  at  the  difiPerent  poets  in  his 
district,"  among  those  mentioned  is  Mr.  James 
Lockhart.  He  is  mentioned  in  subsequent  re- 
ports of  the  Smithsonian  Institution,  but  al- 
ways as  James;  never  as  J.  O. 

In  the  "Biography  of  Baird,**  on  p.  878, 
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Dall  gives  a  letter  from  B.  MoFarland,  in 
which  the  death  of  Lockhart  is  mentioned. 
Rose  H.  MaoDonald, 
Librarian 
IT.  8.  BxTBBAU  OF  Fishxbus, 
WASBJKmov,  D.  G. 

I 

RB8SARCHB8  IN  HBLMINTHOLOGT  AND 
PARASITOLOGY 

To  the  Editor  or  Science:  The  Smitti- 
sonian  Institution  published  in  1904,  the  col- 
lected ''Besearches  in  Helminihology  and 
Parasitology''  (1844-1891)  hj  Joseph  Leidy, 
ILD.,  TJjbT).  The  issue  was  gratis,  and  is 
now  out  of  print. 

The  writer  has  been  applied  to  by  a  number 
of  research  laboratories  in  oomparative  pa* 
^logy  for  reprints — ^he  would  be  glad  to 
know  of  any  one  to  whom  complimentary 
copies  were  presented,  who  would  be  disposed 
to  donate  any  such,  for  use  among  those  en- 
gaged in  similar  lines  of  investigation. 

Joseph  LEmr,  Jr. 

1319  LOOUST  8ir.,  PHIIiASILrKU 


SPECIAL  ARTICLES 

A  SIMPLE  DEVICE  FOR  GIVING  ANESTHETICS 

So  often  in  giving  anesthetics  to  an  animal 
through  the  trachea  cannula  the  student 
either  covers  the  intake  opening  with  several 
layers  of  gauze,  or  plugs  the  opening  with 
absorbent  cotton.  To  these  he  applies  the 
anesthetic  When  these  substances  are  moist- 
ened, the  air  passages  which  exist  between  the 
fibers  in  the  diy  condition  are  almost  wholly 
obliterated,  and  the  animal  is  more  likely  to 
become  asphyxiated  than  anesthetized.  To 
prevent  this  almost  universal  failing  I  have 
devised  a  simple  trachea  cannula,  adapted  to 
both  normal  and  artificial  respiration  and  an 
appliance  for  anesthetization,  which  slips  over 
the  intake  opening  of  the  cannula. 

The  cannula  consists  of  a  metal  T-tube, 
Pig.  1,  C.  In  the  long  part  a  small  tube  ex- 
tending the  full  length  is  soldered.  At  one 
end,  I,  all  of  the  opening  into  the  larger  por- 
tion of  this  double-barreled  tube  is  closed  with 
solder,  thus  leaving  only  the  smaller  tube 
open,  sm.    This  end  is  attached  to  the  arti- 


ficial respiration  apparatus,  which  practically 
closes  it  during  normal  respiration.  The 
other  end,  T,  is  inserted  into  the  trachea. 
The  end  views  of  these  portions  of  the  tube 
are  shown  at  the  left  and  right  of  the  figure. 


I         I 


Pio.  1.  A,  anesthetie  eone;  B,  elreolar  base;  C, 
eannnla;  V  and  B,  intake  and  outlet  tnbes;  Q, 
ganze;  H,  hole  into  intake  tnbe;  J,  end  for  at- 
tachment to  artifloial  respiration  apparatos;  O, 
opening;  8,  wire  screen;  rnn,  small  tnbe;  T, 
trachea  end  of  eannnla. 


The  device  for  the  administration  of  the 
anesthetic  is  made  from  a  small  hemispherical 
tea  strainer  (Fig.  1,  ii).  The  opening  of  the 
strainer  is  soldered  to  a  circular  metal  plate 
(B)  with  a  hole  (JJ)  in  the  center,  and  a 
metal  tube  (E)  soldered  on  the  lower  surface. 
This  tube  is  large  enough  to  easily  slip  over 
the  side  tube  (2>)  of  the  cannula.  One  or 
two  layers  of  gauze  (0)  are  spread  over  the 
wire  screens  (8)  of  the  strainer  and  fastened 
by  passing  a  string  or  rubber  band  aroimd  the 
lower  margio.  The  gauze^  which  can  be  read- 
ily replaced,  is  thus  held  away  from  the  intake 
opening  and  permits  of  free  passage  of  air 
and  the  thorough  vaporization  and  mixing  of 
the  anesthetic  with  good  air.  In  this  manner 
a  few  drops  of  the  anesthetic  at  a  time  are 
sufficient  to  keep  the  animal  in  complete 
anesthesia. 
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In  normal  respiration  tlie  air  passes  freely 
in  and  out  tliron^h  the  gauze  and  the  tubes 
E  and  2>.  When  artificial  respiration  is  nec- 
essary all  that  is  needed  is  to  start  the  ap- 
IMuratus  and  the  air  going  through  the  small 
tube  (sm)  enters  the  trachea  with  sufficient 
velocity  to  go  well  down  into  the  lungs.  With 
this  device  it  is  not  necessary  to  closely  ap- 
proximate the  volume  of  the  normal  tidal  air, 
because  any  excess  escapes  at  once  through  0 
without  causing  undue  pressure  in  the  lungs. 
An  excess  of  air  is  therefore  always  desirable. 

I  have  found  that  four  different  sizes  of 
trachea  cannulsB  suffice  for  our  needs.  This, 
however,  requires  only  a  variation  in  size  of 
the  trachea  end  of  the  cannula.  These  differ- 
ent sizes  can  be  made,  therefore,  so  that  the 
anesthetic  cone  will  fit  each  of  them. 

This  device  commends  itself  because  of  its 
simplicity,  its  effectiveness,  its  cheapness,  and 
the  ease  of  manipulation. 

J.  B.  Slonaeeb 

8TANT(»tD   IJNIVKRSITT, 

Calitosnia 


THE  AMERICAN  ASSOCIATION  FOR 

THE  ADVANCEMENT  OP 

SCIENCE 

SECTION  F— ZOOLOGY 

Thx  Convocation  Week  meetings  of  Section  P 
(Zoology)  of  the  American  Association  for  the 
Advancement  of  Science  were  held  in  conjunction 
with  those  of  the  American  Society  of  Zoologists 
at  Chicago,  Illinois,  December  28,  29  and  30,  1920. 
;  At  the  business  meeting  of  the  Section,  Pro- 
fessor M.  F.  Gnyer  was  elected  member  of  the 
council.  Professor  H.  W.  Band  was  elected  sec- 
retary of  Section  P  for  fiye  years.  Professor  C. 
C.  Nutting  was  appointed  member  of  the  general 
committee,  and  Professor  M.  M.  Metcalf,  member 
of  the  section  committee  for  five  years. 

The  sectional  committee  nominated  Professor  C. 
A.  Kofoid,  of  the  Uniyersity  of  California,  as 
▼ice-president  of  the  Section  for  the  ensuing  year. 
•  The  officers  for  the  Toronto  meeting  will  be: 
'  Vice-president — C.  A.  Kofoid,  University  of 
California. 

Beiiring  Vice-president — John  Sterling  Kings- 
ley,  University  of  Illinois. 

.    Secretarjf — ^Herbert  W.  Band,  Harvard  Univer- 
aity. 


Member  of  the  CouncO— M.  F.  Guyer,  Univer- 
sity of  Wisconsin. 

.  Member  of  the  General  Committee — C.  C.  Nut- 
ting, University  of  Iowa. 

Members  of  the  Sedional  Committee  in  addi- 
tion to  the  officers  above:  Vice-president,  St.  Louis, 
W.  M.  Wheeler  (1  year);  V.  E.  Shelford  (2 
years);  Herbert  Osbom  (3  years);  H.  B.  Ward 
(4  years) ;  M.  M.  Metoalf  (5  years) ;  H.  V.  Neal, 
Preceding  Secretary;  Ez-officio,  W.  C.  Allee,  sec- 
retary American  Society  of  Zoologists. 

The  address  of  the  retiring  vice-president  of 
Section  F,  Professor  William  Morton  Wheeler,  of 
Harvard  University,  upon  "The  organization  of 
research,"  was  d^vered  at  the  Biologists'  smoker 
at  the  Ida  Noyes  Hall,  Tuesday  evening,  Decem- 
ber 28,  at  8  o'dodc.  The  addiress  attracted  an 
unusually  large  audience. 

Under  the  rules  of  the  association  all  arrange- 
ments for  the  program  of  the  meetings  were  in  the 
hands  of  the  executive  committee  of  the  American 
Society  of  Zoologists.  There  were  more  than 
ninety  papers  on  the  program  and  it  became  nec- 
essary consequently  to  divide  the  program  into 
two  sections  on  Wednesday,  the  twenty-ninth, 
meeting  simultaneously  in  the  Harper  Library  and 
Boom  14,  Zoology  Building. 
'  The  '' popular  interest"  session  of  the  meetings 
was  a  symposium  on  Fertilization,  held  in  the 
Harper  Library,  at  ten  o'clock,  on  Thursday 
morning,  December  thirty.  Papers  were  presented 
by  C.  A.  Kofoid,  F.  B.  Lillie,  E.  E.  Just,  O.  C. 
Glaser,  C.  E.  McClung  (excused  at  personal  re- 
quest) and  D.  H.  Tennant. 

•  The  attendance  upon  all  of  the  meetings  was  so 
great  as  to  tax  the  capacity  of  the  rooms  in  which 
they  were  held.  H.  Y.  Neal, 

Secretary 

Tufts  Collsoe,  Mass. 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

Fust  Avenue  and  Twenty-eighthJIStreet 
NEW  YORK  CITY 


For  Informadon  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

OuidldatM  for  entiBDoe  aiv  required  to  Iwto  oom^ted  «t 
lOMt  two  fall  yean  of  oolleice  work  which  most  induda  Englidi. 
Fveaoh  or  Gomuui,  and  ioitiaotion  wHh  Ubonftorj  v^A  ta 
Vhjwim,  CtkmaMrj  Mid  Blolofj. 

INSTRUCTION 

Initnietioii  begins  on  tbo  laet  Thnndaj  in  September  and 
ende  on  the  eeoond  Thandaj  in  June.  GUnioel  Ineinietioii  is 
gjtwm  in  tho  Banes  Hoq»itsI  end  the  BL  Loois  ChUdnn's  Ho»- 
pital,aflliated  with  the  medloal  aohooL  the  St.  Louis  Gltj  Ho»- 
pital,  and  in  the  Wsshington  UniTOisity  Dispensniy. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Stadents  who  hsTS  taken  their  premedical  work  in  Wssb> 
ington  UniTexBity,  are  eligiblo  for  t&Q  degree  of  KB,  upon  tho 
oompletion  of  tho  flnt  two  yean  of  medical  work. 

Stadents  in  Washington  Unlvoisity  may  panno  stody  in 
the  ftmdamental  medioaTselenees  leading  to  the  degree  of  Lml 
andFh.B. 

TUITION 

The  tuition  fte  f6r  undeigndnate  medical 
par  annum.    Women  are  admitted. 

Tha  catalogoa  of  the  MMical  School  and 
may  be  obtained  bf  ^vpUcation  to  the  Dean. 


studantoialMt 


Endid  Atoim  audi 


St 


Johns  Hopkins  University 


AfocBcga  School 


llaanlntagial  Part  of  tfaa  UnlTsnityaBd 

lain  elaaa  AHUiaftion  withlha  Johns  Hopkins  Hostel 

ADMISSION 

Ondldates  tn  admissfon  must  be  gndnates  of  approved 
coUmm  or  sdentifle  schools  with  at  least  two  Tear's  instruction, 
iariiiUng  lahontoiy  work,  in  Chemistry,  and  one  yaar  each  in 
physlas  and  UdlogT,  together  with  eridance  of  a  reading  know^ 
edge  of  French  and  German. 


J  daii  is  limited  to  90  atadantSp  OMnand  v< 

admitted  en  the  same  tenns.    Sxetpiin  umumai  dr 

aaaHsaifow  /or  odaiiwten  wJU  nUoeeomaldered  lUterJuty  UL 

r  Taaandea  occur,  students  firom  other  inatltBttons  dedring 

1  standing  may  be  admitted  to  tha  saoond  or  third  yaar 

Ither  ftAmab    ' 

I  inialHltistiiffiB 


lof  oar 


and 


INSTRUCTION 

rMns  the  Tuesday  nearest  Oatober  1 1 


^na  aaaoamie  year  baglBs  the  Tuesday  nearest  Oatober  1  and 
AssathattlrdTuesdw  in  June.  The  course  of  Instructon, 
2S'''^^f  T*¥*  *>'^  «pMial  esaphasis  is  laid  upon  prso- 
Mvj^  In  the  labantoslMriA  «w  wttSa 


tethalNspenaary. 

TUITION 
» for  tnllloa  is  tVO  per  annum,  pfft^^  ^  thiaa 
There  are  no  extra  iSes  except  for  mtal  of  mioro- 
I  azpanaiva  supplies,  and  Jaborstery  breakage. 

1  announcemeni  and  appllaatlcn  blanka  may  ba 

Ibyaddiesslngtha 

Dean  of  tha  Johoa  HopklM  Medlca  School 
WaabJastoo  and  Momment  Sta.      BALTIMORE,  M.  D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  TnasdUT.  June  6th,  and  ending  Thumday,  July 
IMh,  a  couise  in  meoleal  diagnows,  indndlng  laboratory  exer- 
dsee  In  dlnleal  pathology  and  demonstrations  In  pathdogleal 
taatcmy,  win  be  oUbred.  The  course  will  be  limited  to  fiM»4r 
Modents,  fte  |14».  AppUcaUons  should  be  made  to  the  Dean^ 
Oflce> 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{9MtmbUMh9d  in  x834) 

ADMBfilONt  All  Stadents  entering  the  Frcghmaa 
Oass  will  be  required  to  present  credits  for  two 
yeers  of  college  work,  which  most  indnde 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 

COBfBINED  COURSES:  Premedicaloowseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  coarse. 


School  of  Pharmacy,  School  of  Dentistry  tmi 
Gradnate  School  of  Medidne  also. 

Women  mdmitted  to  all  Sohoolm  of  the 
College  of  Medicine 

For  bnlletins  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 
New  Orleans,  La. 
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SyncaM  Uihrerrity  CoUeg  e  of  McdioM 

Eltruee  Two  jmn  «t »  wtinnlwd  «omiw  fa  Mti 


g    bf  lAbomtonr 
imaOammUX    to 

Tho  Third  Ytar  fa^riiiii>itoyd<Uai«aiadfadwofdto 

CAHrftA  th«  mull  of  lh«  mtwil  lihlnrr  of  dktoM. 

vvarvv  ^^  dltgnA  tad  to  tfcwBpoBtloi,    Ib  tUi 

■ttlMF  MM  UlMlOtnai  MO  «OB||NtML 

TheFoarth    it«iiBkoL  8tod«toigMod  thowtfaofoio- 
YtarCo.ri.  srs.^^^ 

•lUafalttk  tokM  tho  SSSf,  nakm  tho 
pkoniool  oyminotfcio  sad  tho  lobontocy 
oniinfaitioBi^  orrtroB  at  o  iflicnndb  wUob 


lobocatoiiMoioopM  toooratoditttfl.  Tho 
offBgWM  oio  tiMBt  fai  tho  Gdtaii  Dinoa- 
my  OBd  fai  diaieol  work  fai  aodiMroBd 
idfai 


oHriodif  do 
wothmtoo 


or  Moiw  io  poiholMor  ooforins 
JoMoad  ia8r  win  60  iboB  fai 
~  of  ftppttonoto. 


AddnM  the  SMMUry  ol  th«  Coll«ff«, 
MT  Otttiit«  Street  Syracuset  N.  Y. 


University  of  Georgia 

MBDIGAL  DEPARTMENT 
Augvotet  Georgie 

ENTRANCE  REQUIREMENTS 

The  ■pcccMftil  oompleCioii  of  at  lemst  two  yean  of  work 
Indading  Englidi,  Fhyrioi,  Chemiatry,  and  Biology  in 
an  approved  oollege.  Thio  in  addition  to  four  yean  of 
high  aohool. 

INSTRUCTION 

The  oonne  of  initniction  ooonpiea  fear  years,  begin- 
ning the  aeoond  week  in  September  and  ending  the  first 
week  in  Jane.  The  first  two  years  are  devoted  to  the 
fundamental  aoiences,  and  the  third  and  foarth  to 
practical  clinic  inatrnction  in  medicine  and  anrgery. 
AH  the  organized  medical  and  sargical  oharitiea  of  the 
dty  of  Aagasta  and  Richmond  Coanty,  indading  the 
hospitals,  are  ander  the  entire  control  of  the  Board  of 
Trastees  of  the  University.  This  agreement  affords  a 
large  namber  and  varietv  of  patients  which  are  ased  in 
the  clinical  teaching.  Especial  emphaaia  is  laid  apon 
practical  work,  both  in  the  laboratory  and  clinical  de- 
partments. 

TUITION 

The  charge  for  taition  is  $150.00  a  year  except  for 
residents  of  the  State  of  Georgia,  to  whom  taition  is 
finee.    For  farther  information  and  oatalogae  address 

Tke  Hedictl  DeparlMBi,  UBhrtrrityof  Georgia 

AUGUSTA.  GEORGIA 


Northwestern  University 
IMedical  School 

Situated  in  Chioago  in  dooo  proximity  to  important 
EoepitalB  with  an  abundanoe  of  dinioal  matetiaL 

Admiaaion  Refolfements— Two  yean  of  CoDoga  eiodit 
Induding  ja  aatiaf aetoiy  oourae  hci  Fhydos,  Cbeniiatxy , 
Bidogy  or  Zodogy,  and  IVenoh  or  Qennan. 

Coarse  of  Study— leading  to  the  degree  of  Dootor  of 
Medidne— Four  years  in  the  Medieal  Sohool  and  a 
fifth  year  dther  as  Interne  in  an  approved  hospitd 
or  devoted  to  xeaeaioh  in  some  branch  of  Mediod 


Marine  Biological  Laboratory 

WOODS  HOLE,  MASS. 

Blologloal  Material 

1.  Zooloty.  Preserved  material  of  aU  types  of  aoimala  for 
oiaM  work  and  for  the  moaanm. 

1.  Bmbryplogy.  Btasee  of  some  inTertebrates,  fidiea  (in- 
dading Acianthlsa,  Amia  and  Lepldoateu),  Amphibia,  and 


Graduate  Xnttmctio&— in  ooiuses  leading  to  the  .degree 
of  Master  of  Arts  or  Dootor  of  Philosophy.. 

Kesesxch  Foundatieii — ^The  Jtoies  A.  Patten  Bndow- 
ment  for  Research  affords  unuaud  opportunities  for 
advanced  students  of  Mediod  Sdenee  to  pursue 
spedal  investigations. 

Kesesxch  FeUowshipe— Four  fsDowships  of  the  vdue 
of  $600  eadi  are  awarded  annually  to  promote 
soholaily  research. 


Tuition  Fees— The  tuition  fee  for  undergraduate  sto* 
dents  is  $180.00  a  year. 

For  inf onnation  address 

C  W.  PATTERSON,  Registrar 
MS*  toHMi  DMrb«rii  ttrMl    Clilcafo,  Illinois 


S.  Botany,  ricseifed  material  of  Algao,  Fongl,  Liter* 
worta,  Moeeet,  Farns  and  Seed  Planta. 

4.    Miofoaoopo  alidM  la  Bacteriology,  Botany  and  Zodogy. 

g.  Uim  HiatoHaa»  Germinatioo  Stodies,  and  Natoxal  Hia- 
koiy  Gnmpa.    Gatalogaea  fOmisbed  on  applioaUon  to 

QEORQE  M.  GRAY,  Ourator 

Woods  Holo,  i 


Theresa  Seessel  Research  Fellowships 

to  promote  original  research  in  biological  studies 

YALE  UNIVERSITY 

Two  Fellowships,  yielding  an  income  of  |i,5oo 
each.  Preference  is  given  to  candidates  who  have  al- 
ready obtained  their  Doctorate,  and  have  demonstrated 
bj  tbeir  work  fitness  to  carry  on  sacceufally  origind 
research  work  of  a  high  order.  The  holder  mast  reside 
in  New  Haven  daring  the  college  year,  October  to  Jane. 
Applications  should  be  made  to  the  Dean  of  the  Grad- 
uate School,  New  Haven,  Conn.,  before  May  i,  1 921; 
they  should  be  accompanied  by  reprints  of  scientific  pub- 
lications and  letters  of  recommendation,  and  a  statement 
of  the  particular  problem  which  the  candidate  expects  to 
investigate. 
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MUNKTELL'S  SWEDISH 
FILTER  PAPER 


Long  years  of  experience  and  continuous  factory  operation  coupled  with 
fortunate  climatic  and  physical  conditions  have  enabled  the  Munktell  Factory  at 
Grycksbo,  Sweden,  to  supply  the  Qiemists  of  the  world  with  an  unequalled 
product. 

Aside  from  the  chemical  constitution  of  the  paper,  which  can,  of  course,  be 
controlled  by  the  laboratory  of  the  factory,  other  constituent  features  can  only 
be  attained  by  expert  hand  manipulations,  as,  for  instance,  the  weight,  texture  and 
uniformity  for  it  must  be  remembered  that  all  chemists'  Filter  Paper  must  from 
its  very  diaracter  be  hand  made.  Transient  help  or  workmen  trained  in  other 
lines  of  paper  manufacture,  especially  those  who  have  worked  in  factories  where 
paper  is  made  by  machinery,  cannot  be  of  much  use.  For  generations  the  sons 
and  daughters  of  the  workmen  in  this  factory  have  succeeded  their  parents  and 
the  same  is  true  at  this  date.  In  this  way  the  necessary  "  touch  "  has  been  de- 
vel(q)ed  in  these  workers  from  their  childhood  on. 

As  the  chemical  industries  have  developed  so  also  has  this  factory  enlarged 
its  line  so  that  at  the  present  time,  as  sole  United  States  Agents,  we  are  able  to 
oflFer  from  stock  for  prompt  shipment  a  grade  of  Munktell's  Chemists'  Filter 
Paper  to  meet  any  known  requirement. 

Descriptive  pamphlet,  showing  prices  and  full  particulars  sent  upon  applica- 
tion.   Samples  of  paper  furnished  on  request. 


E.  H.  SARGENT  Sb  CO. 

Importbrs,  Makers  and  Dealbrs  in  Chbmicals 
AND  Chbmical.  Apparatus  of  High  Gradb  only 

1SS-16S  East  Sxjpbrior  Strbet  CHICAGO,  HJU 
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H-ION  DETERMINATIONS  SIMPLIFIED 


(D 


Exact  Indicator  Tablets 


with  or  without  buffers,  are  offered  in  connection  with  the  new  Acree 
Apparatus.  They  contain  always  the  same  correct  quantity  of  indicator  for  colori- 
metric  tests  of  ph  in  media,  sera,  biological  fluids  and  chemical  solutions.  The  sul- 
phonsphthalein  indicators  and  others  for  ph  i  to  14  are  highly  purified  and  standard- 
ized spectrophotometrically. 

1.  Rapid,  Scnaltiva  Hydroc^n  Electrode 

2.  Portsblet  PraciM  Pot«iitioiiMt»r 

3.  Universal  Buffer  Solutioii 

4.  Standard  Buffer  Tablets 

Ask  Us  About  The  New  EUiott-Acree  Apparatus 


Pyroiectric  Instrument  Co. 

436-640  East  State  Street 
TRENTON,  N.  J. 


Grahame  Chemical  Company 

IM  Rockinsham  Street 
ROCHESTER,  N.  Y. 


LIVE —  Frogs,    Turtles, 

Clams,  Crypto- 
branchus, 
Cats,  Dogs,  Rab- 
bits, Guinea  Pigs, 
Rats,  Mice  and 
Pigeons. 

PRESERVED— Marine  and 
Fresh  Water 
Specimens. 

MICROSCOPIC  slides- 
Histology 
Embryology 
Zoology 

Write  for  Catalogue  No.  21 

Anco  Biological  Supplies 

PREPARED  BY 
Quality  THE    ANGLERS    COMPANY  Prompt 

""^^  913  W.  Randolph  Stroot  CHICAGO,  ILLINOIS  DoliTory 


Digitized  by 


Google 


8CIEJHCE— ADVERTISEMENTS 


XI 


labonto(7  aad  StadMt 
Mierowop*  "L 10" 


Leitz  Microscopes  are  the 
Standard  of  the  World 

LEITZ  LABORATORY  AND  STUDENT 
MICROSCOPES  "L"  AND  "LL" 

A  Student  Microscope  it  naturally  subjected  to  hard  usua^e 
and  in  order  fti  withstand  severe  handling,  its  workmanship 
has  to  be  durable  beyond  question. 

The  Leitz  Laboratory  and  Student  Microscopes  embody  the 
same  high  standard  of  optical  and  meehanical  workmanship, 
so  strongly  identified  with  Leitz  products,  and  are  guaranteed, 
therefore,  to  serve  in  student  laboratories  in  a  more  satisfactory 
manner  than  any  others. 

The  '^LeiCi-QaalllT"  i*  beyond  comperlflOD,  and  einee  it  ia 
unequalled,  U  ia  aupreme. 

Optical  and  Mechanical  Efficiency  are  the  chief  points  ex- 
pected of  any  microscope ;  the  Leitz  instruments  are  recog- 
nized to  possess  these  standards  to  a  non-contestable  degree. 

Write  for  Pamphlet  No.  O-iooi 


'^  LEITZ- QUAUTY^ 

3C 


'^LEITZ'QUALITY 


60  East  lO^-eSr. 


^ 


LIVE —  Frogs,    Turtles, 

Clams,  Crypto- 
branchus, 
Cats,  Dogs,  Rab- 
bits, Guinea  Pigs, 
Rats,  Mice  and 
Pigeons. 

PRESERVED — Marine  and' 
Fresh  Water 
Specimens. 

MICROSCOPIC  slides- 
Histology 
Embryology 
Zoology 


Write  for  Catalogue  No.  21 


Quality 

First 


Anco  Biological  Supplies 

prepared  by 
THE  ANGLERS  COMPANY 


Prompt 


913  W.  Randolph  Street 


CHICAGO,  ILLINOIS 


Delivery 
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H-ION  DETERMINATIONS  SIMPLMED 


The  new  Acree  Apparatus  with  Pyrovolter 
Potentiometer  is  a  unit  outfit  (not  assembled), 
offering  greater  convenience  and  higher  accuracy 
than  any  heretofore  available.  Even  from  a 
cost  standpoint,  it  is  worthy  of  your  close  investi- 
gation. 


Ask  tts  for  our  New  Price  List  of  Apparatus  for  p^ 
Measurements,  requesting  CS-iS 


Pyroiectric  Instrument  Go. 

636-640  East  State  Street 
TRENTON.  N.  J. 


Grahame  Ghemical  Gompany 

IM  Rockingham  Street 
ROCHESTER,  N.  Y. 


The  Silverman  Illuminator 

A  new  eye  for  the  miorosoope 

Otfen  importint  advantages  for  practically  mwmry  applicatioii  of  the  Microscope 

a — It  shows  mcMne  detail, 
b— A  dearer  and  better  defined  pi 
c— iSeveral  novel  methods  of  ilium 
d — It  saves  very  much  valuable  ti 
e— It  prevents  eye  strain,  eye  fati 
/ — It  can  be  lowered  into  deep,  he 
g — It  gives  excellent  results  for  v 
cations,  also  in  oil  immersii 
k — It  can  be  used  with  any  Micro 

A  small  circular  tube  lamp 
surrounds  the  objective  and  fur- 
nishes a  diffused  and  uniform  il- 
lumination directly  where  it  is  { 
needed.  The  Silverman  lUumi- 
nator  marks 

A  Great  Advance  in 
Microscope  iliiimination 

For  eale  by  all  tl  


Wntm  for 

BuUmtin  45-6 


Ludwig:  Homme!  &  Oo. 

530-634  Fernando  St.  PITTSBU RQH ,  PA. 
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PARR'S  SOLID  ILLIUM  BOMB 

AS  USED  IN  THE                                                                1 

PARR  OXYGEN  and  PARR  ADIABATIC  CALORIMETERS  | 

offers  to  the  chemist 

doing    routine    anal- 

ysis of  coal  and  coke 

an     accurate     calori- 

metric  device  entirely 

free  from  the  annoy- 

ances   occasioned    by 

enamel,  gold  or  plati- 

num   lined   bombs. 

This  is  evidenced  by 

the  photograph  shown 

here  of   the  first   11- 

lium   Bomb,   in   con- 

stant use  for  6  years, 

during     which     time 

over  20U0  determina- 

tions have  been  made 

without  the  least  evi- 

dence of  corrosion. 

No.  33M  Parr  lUtom  Bomb 

"  Parr  ha«  r^r^nflv  H^«iom»H  a  bomb  of  an  acid- 

ecidedly  satisfac- 

b  is  really  acid- 

ly bomb  such  as 

In  U 

th  a  replaceable 

supe: 

of  the  authors, 

of  b 

r  than  that  given 

ffhaps,  the  Parr, 

reau 

ids  of   the   Parr 

folio 

Tec! 

in   any   of   the 

ith  special  modi- 
,    although    it   is 

especially     for 

the  Parr  outfits. 

s    most   accurate 

lations,   we   par- 

recommend  the 

iabatic  Outfit. 

^^ 

No.  2394  Parr  Adiabatic  Calorimeter,  complete  with  motor 

FcpT  full  description  of  the  Parr  Oxygen  and  Parr  Adiabatic  Calorimeters, 

send  for  bulletin  73  S, 

or  see  our  Catalog  CIS,  pages  126  to  128.                   1 

Central  Scientific  Company 

460  East  Ohio  Straet 

CHICAGO,  U.  S.  A. 
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UUM   PUMPS 


I  or  laboratory  practice,  really  high 
imend  the  Condensation  Pump  devel- 
r  of  the  General  Electric  Company — 
ny  other  as  yet  obtainable. 
ites  with  surprising  rapidity,  and  there 
it  to  the  degree  of  exhaustion  that  can 

np  must  be  used;  and  for  that  purpose 
:age  oil-sealed  mechanical  pump,  which 
is  capable  of  producing  a  vacuum  of 
o.ooi  mm.  when  used  alone. 

The  picture  shows  a  complete  out- 
fit comprising  Langmuir  Condensation 
Pump,  two-stage  auxiliary  pump  and 
J4  H.P.  motor — all  mounted  together 
on  one  base. 
Write  for  descriptive  bulletin  5-965 

JAMES  G.  BIDDLE 

1211-13  Arch  St.  Philadelphia 


Durieux  Filter 
Paper 

''A  paper  of  onvirying  quality" 

can  now  be  supplied  in  suiEcient 
grades  for  all  purposes. 

If  you  want  dependable  filter 
paper  use  DURIEUX. 


This  label  tttjiui  %is  ciatisfaction 


Durieux  Extraction   Shells 

are  fat  free  and  made  of  the  best 
filter  paper  material.  Supplied 
in  6  sizes  ranging  from  27  mm  x 
80  mm  to  58  mm  x  170  mm. 


Samples  and  price  list  sent  upon 
request 

SOLE  AGENT5 

PAL2  COMPANY 


No,  120  Folded 


Laboratory  suppljbs 


1K>-1>4    MAIDEN  LANE 


NEW    YORK   CITY 
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New  type  doable  walled  Thelco  Oven 

Autnnnrifilly  cootioUtd. 

Modmatuiy  prietd  to  that  no  Labontoty 
■Mad  b«  without  ooe. 

ITHM/br  DtertHhf  Ufralmrm 

MurafMturad  bj 

The  Thermo  Electric  hstrument  Go. 

•  Johnaon  Street  NEWARK,  N.  J. 


AGATE  MORTARS 
AND  PESTLES 

Of  •xcellent  qusllty  and  workmanahlp 

In  Stock  for  Immediate  Delivery 


30  mm  diameter each  $    4.00 

40  mm        *'                                 * 

6.00 

45  mm        **                                 * 

7.00 

50  mm        •*                                 * 

8.00 

55  mm        **                                * 

9.00 

60  mm        ••                                * 

10.00 

65  mm        **                                 * 

11.00 

70  mm        **                                * 

13.00 

75  mm        **                                 * 

14.00 

80  mm        '*                                 ' 

18.00 

85  mm        **                                 • 

20.(K) 

90  mm        ••                                 ' 

23.00 

95  mm        **                                * 

24.00 

100  mm        •* 

29.00 

105  mm        •*                                * 

31.00 

110  mm        •* 

34.00 

120  tntn           **                                            * 

36.00 

125  mm        '*                                * 

40.00 

Also  Other  Laboratory  Glassware 
Thermometers  and  Supplies 

SGIENTIFIG  UTILITIES  CO.,  Inc. 

18  EMt  16th  Street  NEW  YORK  CITY 


M I T^  SIS 

White  Fwh  Egg 

For  the  ban  time,  we  can  offer  thk 
preparation  m  quantity. 

Material  coDected  last  NoTembcr  has 
worked  up  in  a  highly  pleasing  fashion. 

We  can  supply  you  with  any  number 
of  6rst-class  sBdes,  each  slide  showing 
many  figures  and  stages. 

Perslida 1.25 

Ten  or  more,  each  -    1.00 

Now  rmady  for  Inunmdiatm 
Dmlivry 

General  Biological  Supply  House 

1 177  East  SStli  Street         CHICAGO,  ILL. 
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MERCURY 

C.  p.  and  ndUtUlad  in  any 
quantity 

THE  CHEMICAL  PRODUCTS  CO. 

2715  St.  aair  Av*..  N.  E. 
CLBVBLAND.  CMUO 


Lenses 

fwNatanliaU 


Cameras 


Gimftez,  KodAk«  Foreign  CuierM,  Zc 

GomOooke,  and mU other hi^h mde l>u-^ 
and  Motion  Picture  Cameras.    Save  25%  to  50%. 

\aCC  XJWt  nice  p^^^e  Catalog  and  month- 
ly Baxvain  List.  Bxpeitaonaqnippingexpedi- 
dons  for  stiU  or  Motion  Pictore  work.  Wnte 
today  to  Qiaflez  Headquarters  of  America. 


BASS 


CAMERA  COMPANY 


io» 


LIVING   BULLFROGS 

{Rtma  catmsMana) 
LARGE,  hud  aod  body.  6-7  ki..  tsUl  lengtli,  15-18  iB.,per  dos.  «.00 

MBDn«,lwSdudbody.4^ia.totidlM'gtli.iO-15W.pCTdoi.JI^ 

Saae,  p«r  hosdred *3».w 

Why  not  boy  DIRBCT  fcem  msj  ^foa  iw^  time  snd  money. 
Pkoe  your  ocder  m  early. 

H.  EDW.  HUBERT 

3615  Molpomono  SU Wow  Orloans.  La> 

The  Microscope 

By  SIMON  H.  GAGE  of  Cornell  University 

13th  Edition,  Published  December.  192t 

ia  thb  editisB.  ipsdsl  empharis  ii  nut  vpoa  tbc  Dtrk-Fidd  MicrsMops 

Postpaid  $3.M 
COMSTOCK    PUBLISHING    CO.,  Ithacut  N.  Y. 


NOW  READY 


The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  Ph.D. 

Pkolwm  of  Memoloyicd^PbywB,  UmtKl  States 


Aradonsl  and  dsducthw  trsstiie  on  the  physics  of 
the  stmosphsis.    Of  gitat  vslus  to  mstsorologiscs, 
physidfts  and  the  aviator. 
678  Pages,  niasttated,  Index,  Bvo.    Price,  f5 
Addfsas  ofders  and  inqoiriss  to 

THE  FRANKUN  INSTITUTE 

PHILADBLPHIA,  U.  S.  A. 


New  Edition,  Revised  and  Enlarged 

Genetics  and  Eugenics 

By  WILLIAM  ERNEST  CASTLE 
Froftssor  afZooiogy,  Harvard  Vhiversiiw 

In  spite  of  its  beings  published  some  time  after  the  be- 
ginning of  college  work  last  Ml,  this  revised  edition  of 
Castle's  '*  Genetics  and  Eugenics  "  has  been  adapted  for 
class  use  during  the  first  half-year  in  thirty-two  colleges. 

Professor  John  H.  Parker,  Kansas  City  Agrioultnrftl 
College  :  "The  new  edition  would  be  even  more  use- 
fbl  [than  the  first]  in  my  course  because  of  the  material 
which  has  been  added  and  particularly  because  of  the 
change  in  tiie  author's  viewpoint  and  presentation  of 
the  subject  matter  with  reference  to  selection." 

Professor  A.  Franklin  Bhnll,  UniversUy  of  Klehigan : 
"  I  am  a  great  admirer  of  the  book." 

Professor  A.  Richards.  University  of  Oklahoma :  "The 
best  available  teaching  book  for  elementary  classes  on 
this  subject." 

Vernon  Kellogg,  Hational  Research  Council :  "  I  have 
long  recognized  the  value  of  the  book." 

Professor  L.  L.  Burlingame,  Leland  Stanford  Univer- 
sity :  "  It  is  one  of  the  most  used  references  which  we 
have  on  our  shelves." 

viii+395  pages.     IMplalst.    $3.00 

Harvard  University  Press 


SlRaadaUHall, 
Cambridge,  Mass. 


19  East  47th  Str^t, 
New  York  City 


School  and  Society 

A  weeldy  journal  covering  the  whole  field  of  Ed- 
ucation in  relation  to  the  problems  of  American  de- 
mocracy.   Published  every  Saturday. 
Annual  Subscription,  $5.00.    Single  numbers,  16  cts. 

The  Scientific  Monthly 

An  illustrated  magazine,  devoted  to  the  diffusion 
of  science,  publishing  articles  by  leading  authorities 
in  all  departments  of  pure  and  applied  sdenoe,  includ- 
ing the  applications  of  science  to  education  and  society. 
Annual  Subscription,  $6.00.     Single  number,  60  cts. 

The  American  Naturalist 

A  bi-monthly  journal,  established  in  1867,  devoted 
to  the  biological  sciences  with  special  reference  to  the 
factors  of  organic  evolution. 
Subscription,  $6.00.  Single  numbers,  $1.00. 


THE  SCIENCE  PRESS 

GARRISON,  N.  Y. 


Digitized  by 


Google 


SCIENCE— ADVERTISEMENTS  xvii 

METHYLENE  BLUE 

(FOR  BACILLI) 

A  National  Product 

This  stain  has  been  developed  in  our  'laboratories  in  order  to 
satisfy  tiie  demand  for  a  stain  which  would  possess  the  following 
properties:  ( 1 )  When  used  as  a  counter-stain  for  add-fast  bacilli, 
the  counter-stain  must  act  practically  instantaneouriy  and  must  stain 
a  deep  blue,  not  a  green-shade  blue;  (2)  It  must  be  at  least  95% 
soluble  in  ethyl  alcohol;  (3)  A  saturated  alcoholic  solution,  when 
added  to  1-10,000  KOH  solution  must  give  Loeffler's  Metiiylene 
Blue  witSiout  the  further  addition  of  alkali,  and  such  solution  must 
not  deteriorate  or  change  to  Methylene  Violet  within  a  reasonable 
lenth  of  time. 

AlffiTHYLENE  BLUE  (Bac.) -National  possesses  the  above 
properties.  Tested  in  routine  and  research  by  ten  of  the  leading 
bacteriologists  of  this  country,  it  has  met  with  their  unqualified 
approval.  This  product  expresses  in  a  concrete  way  our  policy  of 
manufacturing  dyestuffs  of  the  highest  possible  quality  for  use  as 
biological  stains  and  chemical  indicators. 


Bblogical  Stains  and  Indicators  of  Highest  (^lality— Made  in  U.  S.  A. 

National  Stain  and  Reagent  Co. 

NORWOOD,  OHIO 

National  Products  Are  Carried  In  Stock  By: 
CENTRAL  SCIENTIHC  CO.,  Chicago,  DL 
ARTHUR  H.  niOMAS  COMPANY,  Philadelphia,  Pa. 
BRAUN-KNECHT-HEIMANN  CO.,  San  Frandsco,  CaL 
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god  pImiMt 
glua  part  oiilf  M  above  ^15.00 
Tim  appanttua  cowiplgfci  Dot 
witfaoot  maicory  $27,^0 


Write  for  our  pamphet 
on  a  complete  outfit  for 
chemical  blood  analysis » 
including  all  Instru- 
ments, Apparatus, 
Glassware,  Standard 
Solutions,  Reagents  and 
Stains. 


C.  Ma  Sorensen  Co.,  inc. 

Depc  K 

177  East  87di  Street 
New  York 


^12X0 
I  tnbea,  a  pair  $  3.60 


A   New   Wiley   Mathematical   Mono^aph   Series  Bciok 

The  Dynamics  of  the  Airplane 

By  KENNETH  P.  WILLIAMS,  Associate  Professor  of  Mathematics,  Indiana  Uniyersity. 

(No.  21  of  the  Mathematical  Monographs.) 

For  students  of  mathematics  and  physics  who  are  attracted  by  the  dynamical  aspect 
of  aviation.  It  has  188  pages,  6  by  9  inches— 60  figures — and  is  cloth  bound— 12.60 
postpaid. 


ALSO,  A  NEW  EDITION 

The  Theory  of  Relativity 

Second  Bdition,  Revised  and  Enlarged.  By  ROBERT  D.  CABMICHAEL,  Professor  of 
Mathematics,  Uniyersity  of  Illinois.  112  pages,  9  by  ^—Cloth-bound— 11  •60  postpaid. 
(This  is  No.  12.) 

THE  REMAININO  19. 


No.  1. 

Ho.  a. 

If  o.  S. 

No.  4. 

No.  8. 

No.  e. 

No.  7. 

No.  8, 

No.  9. 

No.  10. 


HtotoiT  of  Modem  MathematleMl-SB 
Syathetle  Projeetlvo  Geomelrj.  1.2S 

DctermlnaiitB    1.26 

HTperboUe  FvBctlou 1.26 

Harmonie  Fonetiou 1.2B 

GroMiiiuuiB**  Space  Anelyala...  1.2B 
ProbaMllty  A  Theory  of  Brrora.  1.2B 
Vector  Aaalyala  A  €taatermloBa.  1.26 

Dlllerentlal  Bqvatlona 1.98 

The  Solutlom  of  Bqvatloaa . . . .   1.2S 


No.  11.  Fvaetloaa  of  a  Complex  Variable  1.26 

No.  IS.  The  Theory  of  Nwnbem 1.26 

No.  14.  Alsebralc  laTarlaata I4f0 

No.  16.  Mortality  liawa  and  Statlatflca. .   IJM 

No.  It,  DlophaatlBe  Aaalysto IJM 

No.  17.  Tea  BritUh  BlatheauitleiaBa IJBO 

No.  18.  BlUptlc    latesraUi IJBO 

No.  19.  Bmplrical  Formvlaa UM 

No.  20.  Tea  BrttUli  Phynlclata IJM 


JOHN  WILEY  &  SONS,  Inc. 
432  Fourth  Avenue 


NEW  YORK 
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SCIENCE 


YOL.  Lin,  No.  1862 


Friday,  February  4,  1921 


SlVOUB  COFUES,  16  On. 
AVVUAL  BUBSCBIFTIOH,  98.00 


SAUNDERSi  BOOKS 


REPRINTED  IN 
ONE  MONTH 

gives  first  the  theory,  then  the  effects 
nptoms  produced,  the  diagnosis,  and 


VoracD,  New  York  Pott-Gradonte  Medical 
Cloth.  ^7.00  net 

REPRINTED  IN 
SIX  MONTHS 


Bandler's  The  Endocrines 

This  work  is  a  complete  record  of  today's  endocrine  knowlec 
of  under  and  over  functioning  of  the  various  ductless  glands, 
demonstrates  the  treatment,  with  detailed  case  histories. 

Octavo  of  486  pages.     By  S.  Wvllis  Bandlbs.  M,D.,  Professor  of  Dise 
School  ana  Hospital. 

Burton-Opitz's  Physiology 

This  new  work  is  arranged  logically;  it  is  brief  and  simple  in  style;   there  are  many  illustrations;  strong 
emphasis  is  given  the  physical  aspects;  and  there  are  many  brief  clinical  references. 

Octavo  ofzisS  paffet,  with  538  iilostzations.  many  in  colors.     By  Russbl  Burton-Dpitz,  M.D..  Associate  Professor  ol 
Physk>k>gy.  Columbia  University,  New  York  City.  Cloth.  $8^00  net 

Burton-Opitz's  Laboratory  Physiology 

This  is,  in  a  sense,  a  companion  volume  to  the  auihor*s  "Text-Book  of  Physiology'*,  described  above. 
Laboratory  experiments  are  detailed  clearly. 

Octavo  of  938  pages,  illustrated.    By  Russbll  Burtok-Opitz,  M.D..  Columbia  University.  Cloth.  |4X3o  net 


Drew's  Invertebrate  Zoology 


NEW  (jd) 
EDITION 

Professor  Drew's  book  gives  you  a  working  knowledge  of  comparative  anatomy  and  an  appreciation  of  the 
adaptation  of  animals  to  their  environments. 

iflBo  of  339  pages.     By  Giluan  A.  Drbw,  Ph.D.,  Assistant  Director  of  the  Marine  Biological  Laboratory.  Woods  Hole. 
Mass.  Cloth.  $a.2S  net 


SEVENTH 
EDITION 


Mallory  and  Wright's  Pathologic  Technic 

This  work  gives  the  technic  of  bacteriolognc  methods,  bacteriology  of  various  diseases,  histologic  methods, 
the  special  methods  used  in  clinical  bactenology  and  pathology,  and  the  preparation  of  bacterial  vaccines. 

Octavo  of  555  pages,  with  z8x  illustrations.     By  Frank  Burr  Mallorv.  M-D..  Pathologist  to  the  Boston  City  Hospital . 
and  Jambs  Hombr  Wright.  M.D..  Pathologist  to  the  Massachusetts  General  Hospital.  Cloth  $4  75  ne' 


SIGN  AND  MAIL  THI8  OBDEB  FOBM  TODAY     *  •• 


W.  B.  SAUNDERS  COMPANY,West  Washington  Sq.,Phila. 


/  Bandler'a  The  EndocrinM 

\  Buiton-Opitz*a  Physiology 

Please  send  me  •{  Burton-Opltz'a  Laboratory  Physiology  - 
i  Draw's  Invertebrate  Zoology  -  -  -  - 
\^  Mallory  &  Wright's  Pacholoffic  Technic 


$7.Mnet 
8.Mnet 
4.Mnet  . 
net  V 
net  J 


\ 


Name. 
City.. 


Street 
State 


2M\ 


and  charge  to  my  account 
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Agricultural  Science  Series 


Farm  Horticulture— Hood 


New  i2d) 
Edition 

That  **  Farm  Horticulture  **  met  the  need  for  which  it  was  created.  It 
sKown  by  its  popularity  which  has  exhausted  the  firat  edition  in  a  litde  over  a 
year.  It  is  especially  gratifying  that  this  demand  has  come  largely  from  agri- 
cultural  high  schools  and  colleges,  thus  indicating  die  pcrmaiieiil  worth  of  ^ 
book  and  its  establishment  in  the  educational  system  of  die  eoontry. 

Primarily  an  elementaxy  text,  the  book  is  so  arranged  and  developed  as 
to  meet  the  needs  both  of  the  student  and  those  practicing  Horticulture.  Many 
teachers  of  Elementary  Agriculture  and  Horticidture  have  found  it  suitable  as 
a  text  and  it  is  hoped  and  beflieved  ^t  th^  will  be  even  more  pleased  with 
the  revised  edition.  New  material  has  been  incorporated  wherever  it  would 
add  to  the  value  of  the  work  or  increase  its  utility.  A  few  chapters  did 
not  treat  their  subjects  as  fully  as  they  merited  but  these  have  now  been 
enlarged  so  as  to  make  them  better  serve  dieir  purpose.  The  subject  matter 
has  also  been  rearranged  to  conform  more  closely  to  the  usual  mediod  of 
teaching  Horticulture. 

To  the  farmer  or  the  dty  suburban  family  interested  in  Horticulture,  it 
will  be  a  guide  to  the  successful  growing  of  their  plants.  It  gives  information 
on  the  most  important  facts  and  subjects  in  Horticulture,  particularly  relative 
to  diose  practices  whic|kmany  people  desire  but  which  heretofore  coidd  not  be 
found  in  any  isingle  teset.  The  diagrams  and  plans  for  gardens  of  varying  sizes 
are  most  practical  and  helpful  as  are  the  chapters  on  The  Seed,  Cultivation  and 
Village,  Budding  and  Grafting,  Harvesting  and  Marketing  (including  Pack- 
ing).  Pests  and  how  to  combat  them,  also  the  special  chapters  devoted  to  the 
individual  (fruits  and  Beautifying  the  Home  Grounds.  The  methods  advanced 
diroughout  the  book  are  those  which  lead  to  practical  success  in  this  field. 


By  George  W.  Hood,  M.Sc,  Associate  Professor  of  Horticulture,  University  of  Nebraska. 
i2mo,  354  pages^  with  144  illustrations.  Cloth,  $2.75,  net. 

Agricultural  Entomology  The  Chemistry  of  Agriculture 

By  Herbert  Osborn,  B.Sc,  M.Sc.,  Professor  By  Charles  W.  Stoddart,  Ph.D.,  Professor 

of   Zoology  and   Entomology,   Ohio   State  of    Agricultural    Chemistry,    Pennsylvania 

University,   Columbus,   Ohio;    Director   of  State  College     New  {zd)  Edition.     lano, 

the  Lake  Laboratory,  Cedar   Point,  Ohio.  340  pages,  with  83  engravmgs  amd  i  plate. 

i2mo,  347  pages,  with  252  engravings  and  a  tlotn,  92,50,  net. 

colored  plate.  Cloth,  %2.75.  net.    y^^  stock  Judging  and  Selection 

Vegetable  Growing  By  Robert  S.  CuRns,  B.S.A.,  Associate  Chief, 

T>    iT-^.^..-.  r\- «    T>  c      \£  c      T>    r       -  Animal  Husbandly  Division ;  Animal  Hus- 

By  HERrarr  OsBORN   B^c,  M.Sc,  Professor  bandman,  Beef,  Cattle  and  Sheep  Investi- 

ciate    Professor    of    Horticulture,    Purdue  gations.      North      Carolina      Agricultural 

University,  Lafayette,  Indiana.     i2mo,  35©  Experiment   Station.     New    {2d)    Edition. 

pages,  with  154  illustrations.  i2mo,  464  pages,  with  190  illustrations. 

Cloth,  $2.7S,  net.  Cloth,  $2.75,  net. 

Poultry  Production 

By  WiLUAM  A.  LippiNCOTT,  A.B.,  B.S.,  Professor  of  Poultry  Husbandry,  Kansas  State      • 
College  of  Agriculture.  Second  edition.  i2mo,  517  pages,  234  illustrations.  Cloth,  $3.00,  net. 

706-10  Sansom  SL  LEA    &    FEBIGER     Philadelphia 
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qA  Series  of  Talks  on  Hydrogen-ion  Measurements 

The  Potentiometer  in  H-ion 
Determinations 

A  meamiring  instrument  is  no  more  accurate  than  its  ttandardization. 

A  Potentiometer  is  an  instrtunent  for  measuring  potential  differences. 

It  depends  lor  its  accuracy  on  a  standard  cadmium  cefU — the  universally 
accepted  standard  of  electromotive  force — and  on  the  constancy  of  the  elec- 
trical resistance  in  its  measuring  circuit  M anganin  resistance  wire,  used  in 
Leeds  &  Northrup  potentiometers,  is  extremely  dependable  for  its  constancy. 

With  a  Potentiometer,  measurements  are  easily  and  quickly  made,  even 
by  the  experimenter  who  has  had  little  experience.  The  user  can  always,  in  a 
few  moments,  satisfy  himself  that  his  measurements  are  trustworthy,  by  check- 
ing his  measurements  against  a  standard  cell.  The  standard  cell,  with  ordinary 
use,  lasts  indefinitely. 

The  Leeds  &  Northrup  Type  K  Potentiometer,  because  of  its  excellence 
of  design  and  construction,  has  made  a  reputation  for  itself  in  hundreds  of 
laboratories.  Scientific  literature  ihows  that  the  large  majority  of  recent 
researches  involving  accurate  hydrogen-ion  determinations  have  been  made 
with  the  aid  of  a  Leeds  &  Nordirup  Potentiometer. 


Oar  Catalogue  875  on  ^Eleetrometrle  Kethods  and  Apparatos 
for  Determining  Hydrogen-Ion  Concentratlong '^  oontalns  many 
pages  of  nsefnl  Information  on  this  subject  It  wUl  be  sent  70ii« 
if  yon  want  it,  with  ou*  oompllments. 


Leeds  &  Northrup  Company 

BlectHeai  Measuring  Instruments 

4901  Stenton  Avenue  Philadelphia,  Pa* 
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RARE  SUGARS 


and 


OTHER  FINE  CHEMICALS 


•DIFCO"  STANDARDEED 


Being  the  first  mcmufacturing  firm  in  the  Unillt^ 

ecmi 


advertise  extensively  rare  sugars,  we  have  stec 
and  our  list  now  comprises  the  foUouHng: 


f  States  to  make  and 
iy  added  to  the  line. 


RARE  SUGARS 

Arabinose 

Dextrose  (Glucose) 

Galactose 

Invert  Sugar 

Lactose 

Levulose  (Fructose) 

Maltose 

Mannose 

Melezitose 

Raffinose 

Rhanmose 

Saccharose  (Sucrose) 

Trehalose 

Xylose 


OTHER  CHEMICALS 

Inulin 

Mannite 

Dextrin 

Blood  Serum,  Dry 

Acid  Potasium  Phthalate 

Decolorizing  Carbon 

Bacto-Peptone 

Proteose  Peptone 

Tyrosine 

Beef  Extract 

Fibrin 

Gelatin 

Invertase 

Hemoglobin 


SPEgPY  "DIFCO".    WE  INVITE  COMPARISON 
Descriptive  literature  and  prices  upon  request 

Carried  in  stock  by  the  principal  dealers  in  Scientific  Supplies 

Digestive  Ferments  Cdmpany 

Detroit,  Michigan,  U.  S.  A. 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


SehemeiaJp,  N.  Y. 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  which  are  of 
interest  to  manufacturers  are  the  following: 


OENBLITB 

A  self  lubricated  metal  for  Ught  duty  bearing 
purposes,  containing  approziniately  40%  by 
volume  of  graphite  distributed  evenly  through- 
out its  1 


WATER  JAPAN 

A  non4nflammable  japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  graides  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  sizes : 

100,000  volt,  100  ma. 

20,000     "      100    " 

10,000     "      100    " 
Absolutely  no  moving  parts. 


BOROPLUX 

A  deozidizer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANGMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
obtained  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  .001  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
V^-H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
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SAMUEL  JAMES  MELTZERi 

Dr.  Samuel  James  Meltzer  was  bom  in 
Cur]  and,  northwestern  Russia,  March  22, 
1851.  He  received  his  preliminary  education 
in  a  Real  Gymnasium  in  Konigfsberg  and  his 
later  training  in  the  University  of  Berlin 
where  he  graduated  in  medicine  in  1882. 
After  taking  his  medical  degree  he  decided 
to  make  his  career  in  America,  as  the  country 
which  in  his  opinion  had  the  best  form  of 
government.  He  had  not  sufficient  means  to 
make  the  journey  and  was  therefore  obliged 
to  secure  a  position  as  ship's  surgeon  on  one 
of  the  transatlantic  vessels.  On  arriving  in 
New  York  it  was  necessary  in  the  begin- 
ning to  devote  his  time  mainly  to  build- 
ing up  a  practise  sufficient  to  support  his 
family,  but  almost  from  the  beginning  he 
made  arrangements  also  to  give  part  of  his 
time  to  research.  From  that  period  until  his 
death  on  November  7,  1920,  in  his  seventieth 
year  he  was  a  tireless  investigator.  When  in 
the  course  of  time  the  opportunity  came  to 
him  from  the  Rockefeller  Institute  to  give 
his  time  entirely  to  research  he  did  not  hesi- 
tate in  making  his  decision.  At  a  consider- 
able financial  sacrifice  he  abandoned  his  med- 
ical practise  to  devote  himself  to  the  kind 
of  w(^k  that  he  most  loved  and  most  valued. 
By  his  good  work  and  his  high  character  he 
attained  a  position  of  honor  and  distinction 
in  American  medicine  and  endeared  himself 
to  his  fellow-workers  in  all  parts  of  the 
country.  His  productivity  was  remarkable. 
The  list  of  his  published  papers  includes  over 
two  hundred  and  forty  titles,  distributed 
among  some  forty-eight  scientific  journals  of 
this  country,  Glermany  and  England.  These 
papers  contain  contributions  to  the  subjects 

1  Bead  before  the  Federation  of  American  8o- 
oietiea  for  Experimental  Biology,  Ghieago,  Deeon- 
ber  28,  1920. 
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of  physiology,  pharmacology,  pathology  and 
clinical  medicine  together  with  a  number  of 
lectures  and  general  addresses.  That  he  was 
an  investigator  of  recognized  standing  in 
these  several  branches  of  medicine  and  was 
regarded  as  a  valued  contributor  to  so  many 
scientific  journals  of  the  first  rank  is  a  strik- 
ing demonstration  of  the  breadth  of  his  inter- 
ests and  knowledge.  He  was  a  member  of 
twenty  or  more  national  scientific  or  clinical 
societies  and  in  all  of  them  it  may  be  said  he 
was  prepared  to  take  his  part  as  an  expert  in 
the  reading  and  the  discussion  of  technical 
papers. 

He  served  as  president  of  the  American 
Physiological  Society,  the  Society  for  Experi- 
mental Biology  and  Medicine,  the  American 
Oastro-enterological  Society,  the  American 
Society  for  the  Advancement  of  Clinical 
[Research,  the  Association  of  American  Phya- 
icians  and  the  American  Association  for 
Thoracic  Surgery.  The  membership  in  these 
societies  is  comix)sed  of  trained  specialists. 
It  is  their  custom  to  choose  as  their  presiding 
officer  only  those  who  have  made  contribu- 
tions of  distinction  to  the  subject  to  which 
the  sociely  is  devoted.  It  seems  to  me  unique 
in  the  modem  history  of  medicine  for  one 
man  to  have  received  such  special  recognition 
from  technical  workers  in  so  many  different 
fields. 

While  his  activities  covered  this  large  range 
he  was  interested  primarily  in  physiology. 
"I  belong,"  he  said  in  a  recent  paper  "to 
those  who  believe  .  .  .  that  the  knowledge  of 
X)hysiology  is  of  special  imix)rtance  to  clinical 
medicine."  His  work  in  this  field  entitles 
him  certainly  to  be  ranked  among  the  fore- 
most American  physiologists.  In  attempting 
to  present  some  estimate  of  the  results  of  his 
labors  I  must  limit  myself  mainly  to  his 
physiological  activity.  Indeed  in  this  subject 
alone  his  papers  are  so  varied  that  it  will 
be  i)ossible  to  bring  under  review  only  what 
seem  to  be  his  major  contributions.  His  first 
appearance  as  an  investigator  is  recorded  in 
a  brief  note  in  the  Proceedings  of  the  Berlin 
Physiological  Society,  May  14,  1880.  In  this 
note  it  is  stated  that  Professor  Kronecker  ex- 


hibited a  dog  in  which  Herr  Cand  Med. 
Meltzer  had  cut  the  nerves  going  to  the 
mylohyoid  muscle  and  thus  demonstrated  the 
importance  of  this  muscle  in  the  initial  stage 
of  swallowing.  At  a  later  meeting  of  the 
society  in  the  same  year  Kronecker  presented 
the  full  results  of  an  investigation  carried 
out  by  Herr  Cand.  Med.  Meltzer  under  his 
supervision  on  the  "Process  of  Swallowing." 
This  x>&per  was  published  subsequently  by 
Kronecker  and  Meltzer  in  the  MonatshericKt 
der  Kimigl.  AJcademie  der  Wissenschaften  zu 
Berlin,  1881.  In  this  important  contribution 
the  mechanism  of  swallowing  was  given  an 
entirely  new  interpretation  which  has  since 
been  generally  accepted  and  is  known  as 
the  Kronecker-Meltzer  theory  of  deglutition. 
Meltzer  had  attracted  Kronecker's  attention 
while  a  student  in  his  course.  Out  of  this 
acquaintanceship  developed  an  invitation  to 
engage  in  a  research  and  eventually  a  warm 
friendship  between  the  two  men  that  lasted 
throughout  life.  Melteer's  career  was  thus 
determined  while  still  a  student  of  medicine. 
Kronecker's  influence  attracted  him  to  physi- 
ology and  set  his  feet  in  the  paths  of  research. 
The  investigation  in  which  they  collaborated 
was  important  and  original — just  what  part 
each  contributed  it  is  not  now  possible  to 
discover,  but  it  is  interesting  to  find  that  this 
initial  venture  into  research  furnished  a 
motif  which  can  be  detected  recurring  again 
and  again  in  Meltzer's  subsequent  work.  A 
companion  paper  upon  "Die  Irradiationen 
des  Schluckcentrums  und  ihre  Bedeutung" 
was  published  by  Meltzer  alone  in  1883.  It 
is  a  very  suggestive  paper  on  account  of  the 
careful  analysis  it  contains  of  the  far-readi- 
ing  and  curious  effects  in  the  central  nervous 
system  of  the  act  of  swallowing  and  also  be- 
cause in  it  Meltzer  announces  certain  views 
uix)n  the  importance  of  the  inhibitory  proc- 
esses which  subsequently  formed  the  basis  of 
his  theory  of  inhibition,  and  remained  with 
him  throughout  life  as  a  sort  of  compass  by 
which  to  set  his  course  on  his  voyages  of  dis- 
covery. He  calls  attention  in  this  work  to 
the  fact  that  reflex  excitation  of  the  inspira- 
tory  muscles   is  aocomimnied  by   reflex   in- 
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hibition  of  the  expiratory  muscleB  and  yioe 
yersa,  and  lie  goes  on  to  make  the  suggestion 
that  a  similar  relationship  must  prevail  in 
the  case  of  all  antagonistic  mnsdes  such  as 
the  extensors  and  flexors  of  the  limbs.  Some 
ten  years  later  Sherrington  gave  the  necessary 
demonstration  that  this  interrelation  does 
hold  with  the  muscular  antagonists,  that  the 
contraction  of  the  one  is  accompanied  by  the 
inhibition  of  the  other  and  he  designated  this 
relationship  under  the  term  of  ''reciprocal 
innervation.''  Meltzer  meanwhile  had  been  ac- 
cumulating instances  of  this  combined  action 
of  excitation  and  inhibition,  but  he  neglected 
at  that  period  to  apply  a  distinctiye  name  to 
this  kind  of  correlated  activity.  There  can 
be  no  doubt  that  when  it  is  possible  to  label 
an  idea  with  an  appropriate  designation  its 
currency  in  the  scientific  world  is  greatly 
facilitated.  In  his  paper  on  "  The  Self-Kegu- 
lation  of  Respiration  "  read  before  the  Amer- 
ican Physiological  Society  in  1889  and  pub- 
lished in  the  New  York  Medical  Journal  and 
under  a  different  title  in  the  Archiv.  fur 
PhyaiologiB  he  describes  experiments  intended 
to  show  that  two  kinds  of  afferent  fibers  exist 
in  the  vagus  nerve,  one  exciting  and  the 
other  inhibiting  inspiratory  movements.  He 
used  this  fact  to  modify  the  Hering^Breuer 
theory  of  the  self-regulation  of  the  respira- 
tions by  assuming  that  the  expansion  of  the 
lungs  stimulates  both  groups  of  fibers.  The 
resultant  effect,  as  in  the  case  of  the  simul- 
taneous stimulation  of  the  motor  and  in- 
hibitory fibers  to  the  heart,  is  a  dominance 
of  the  inhibitory  effect,  thus  cutting  short  the 
inspiration  and  bringing  on  an  expiration. 
But  after  the  inhibition  ceases  the  excitatory 
fibers,  which,  like  the  acceleratory  fibers  of 
the  heart  have  a  long  after  action,  come  into 
play  and  start  a  new  inspiration.  In  his  first 
general  paper  on  inhibition  this  idea  of  a 
combined  action  of  opposing  processes  is  ex- 
tended by  the  citation  of  numerous  instances 
taken  from  physiological  literature  and  is  ex- 
panded into  a  general  theory  whicdi  makes 
inhibition  a  universal  property  of  irritable 
tissues. 


**l  mtertaiiL  and  defend  the  view  that  the  phe- 
nomena of  life  are  not  fdmply  the  outcome  of  the 
single  factor  of  excitation,  but  they  are  the  result 
of  a  compromise  between  two  antagonist&e  factora, 
tbe  fundamental  foices  of  life^  excitation  and  in- 
hibition." 

That  is  to  say,  whenever  a  tissue  is  stim- 
ulated two  different  processes  are  aroused^ 
one  leading  to  functional  activity  and  one  to 
a  suppression  of  activity*  As  to  the  nature 
of  these  processes  very  little  is  said.  He  was 
not  satisfied  with  the  Hering-Gbiskell  con- 
ception that  excitation  follows  or  is  an  ac- 
companiment of  catabolic  changes  while  in- 
hibition is  due  to  processes  of  an  anabolic  or 
assimilative  character.  He  goes  only  so  far 
as  to  assume  that  both  processes  are  con- 
cerned with  the  kinetic  and  potential  energies 
of  the  system,  that  excitation  facilitates  the 
conversion  of  potential  to  kinetic  energy 
while  inhibition  hinders  or  retards  this  con- 
version, like  the  turning  off  or  on  of  a  stop- 
cock. Nor  was  he  satisfied  with  Sherring- 
ton's term  of  reciprocal  innervation  to  de- 
scribe all  of  the  phenomena  he  had  in  mind 
While  this  phrase  is  a  suitable  designation 
for  the  relationship  between  physically  an- 
tagonistic muscles  such  as  the  flexors  and 
extensors  it  is  less  appropriate  in  other  cases, 
for  example  the  simultaneous  phases  of  con- 
traction and  inhibition  exhibited  in  peri- 
stalsis. In  later  papers  he  suggested  first  the 
term  crossed  innervaiiorh  borrowed  irom,  von 
Basch,  but  subsequently  adopted  the  designa- 
tion of  contrary  innervation  as  more  appli- 
cable to  the  whole  series  of  phenomena  which 
he  was  considering.  This  process  he  believed 
is  universal  in  its  action — it  is  ''manifest  in 
all  the  functions  of  the  animal  body."  More- 
over his  experience  and  observation  as  a  prac- 
tising physician  led  him  to  believe  that  ''a 
disturbance  of  this  law  is  a  factor  of  more 
or  less  importance  in  the  pathogenesis  of 
many  disorders  and  diseases  of  the  animal 
body."  In  this  way  he  would  explain  in  part 
at  least  the  muscular  incoordination  in  tabes 
and  the  gastric  crises  of  that  disease,  as  well 
as  gastric  and  intestinal  colic  in  general.  If 
the  orderly  sequence  of  a  peristaltic  wave  is 
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disturbed  so  that  the  advancing  wave  of  con- 
traction meets  a  contracted  instead  of  an 
inhibited  area  conditions  are  present  which 
may  well  bring  about  a  distension  sufficient 
to  account  for  the  pain  of  colic  He  gives 
many  other  illustrations  of  pathological  con- 
ditions which  may  find  a  plausible  explana- 
tion on  the  assumption  of  a  disorder  or  dis- 
harmony in  the  law  of  contrary  innervation. 
How  far  Dr.  Meltzer  was  correct  in  the  appli- 
cations of  his  theory  it  is  not  possible  to  say. 
In  all  probability  some  of  the  specific  in- 
stances that  he  cites  in  support  of  his  views 
are  amenable  now  to  other  explanations.  But 
it  is  a  fact»  I  believe,  that  he  was  much  in 
advance  of  his  earlier  contemporaries  in  the 
emphasis  he  placed  upon  the  significance  of 
inhibition  in  the  general  activities  of  the 
body.  The  story  is  far  from  being  told  but 
it  may  be  said  that  physiological  thought 
since  1883  has  tended  more  and  more  toward 
some  such  general  conception  of  the  r51e  of 
inhibition  as  was  in  Meltzer's  mind.  For  him 
at  least  it  was  a  rewarding  theory,  it  played, 
as  he  expressed  it,  a  dominating  part  in  all 
of  his  researches.  One  can  not  wholly  ap- 
preciate his  work  nor  understand  his  position 
on  controversial  points  unless  this  attitude  is 
bom  in  mind.  His  theory  of  shock  for  ex- 
ample to  which  he  held  tenaciously  was  that 
''the  various  injuries  which  are  caxMible  of 
bringing  on  shock  do  so  by  favoring  the 
development  of  the  inhibitory  side  of  all  the 
functions  of  the  body."  There  is  a  shifting 
of  the  normal  balance  toward  the  side  of 
inhibition. 

The  most  important  of  his  contributions  in 
later  years  will  be  found  in  three  series  of 
researches,  one  dealing  with  the  action  of 
adrenalin  upon  the  blood-vessels  and  the 
pupillary  muscles;  one  with  the  inhibitory 
action  of  magnesium  sulphate  and  the  antag- 
onistic effect  of  the  calcium  salts,  and  one 
with  the  development  of  his  method  or  arti- 
ficial respiration  by  pharyngeal  and  intra- 
tracheal insufflation.  The  first  series  consists 
of  eight  or  nine  papers,  mostly  in  collabora- 
tion with  his  daughter.  They  showed  in  this 
work  that  the  temporary  action  of  adrenalin 


upon  the  blood-vessels  may  be  converted  into 
a  long^lasting  effect,  in  the  case  of  the  ear- 
vessels,  if  these  vessels  are  first  denervated 
by  section  of  the  vaso-motor  fibers  in  the  sym- 
pathetic and  the  third  cervical  nerve.  A 
more  striking  result  still  was  obtained  for  the 
iris.  In  the  mammal  subcutaneous  injections 
of  adrenalin  in  moderate  doses  have  no  effect 
upon  the  size  of  the  pupil,  but  if  the  superior 
cervical  ganglion  is  first  excised  then,  after 
a  certain  interval,  subcutaneous  injections 
bring  on  a  marked  and  long-lasting  dilatation. 
His  explanation  of  these  phenomena  was 
made  in  terms  of  his  theory  of  inhibition. 
Whether  or  not  his  views  in  regard  to  the 
relations  of  the  cervical  ganglion  to  pupil- 
lary dilatation  will  stand  the  test  of  future 
experimental  work  it  is  to  be  noted  that  the 
observation  itself  constitutes  a  significant 
instance  of  a  kind  of  independent  physio- 
logical activity  on  the  part  of  a  peripheral 
ganglion.  The  bearing  of  these  facts  upon 
the  prevalent  conception  of  the  rapid  destruc- 
tion of  epinephrin  in  the  tissues  was  brought 
out  especially  in  a  paper  with  Auer  in  which 
it  was  shown  that  if  adrenalin  is  injected  into 
a  ligated  limb  and  an  hour  or  so  afterward 
the  ligature  is  removed  the  dilatation  of  the 
pupil  quickly  follows,  thus  demonstrating  that 
for  this  long  period  the  adrenalin  had  re- 
mained unaffected  by  the  tissues.  Incidental 
results  of  this  series  of  experiments  were  his 
discovery  of  the  use  of  the  frog's  eye  as  a 
biological  reagent  for  the  detection  of  small 
concentrations  of  epinephrin  and  the  rapidity 
of  absorption  in  intramuscular  as  compared 
with  subcutaneous  injections. 

The  work  upon  the  inhibitory  and  anesthe- 
tic effects  of  magnesiimi  salts  gave  rise  to  no 
less  than  twenty  five  papers,  most  of  them 
published  in  collaboration  with  one  or  an- 
other of  his  associates  but  chiefly  with  Dr. 
Auer.  The  peculiar  inhibitory  action  of 
magnesium  sulphate  had  attracted  his  atten- 
tion as  far  back  as  1899,  and  he  reported  upon 
it  incidentally  in  a  communication  to  the 
American  Physiological  Society.  But  in 
1904-05,  influenced  again  by  his  general  con- 
ception of  the  importance  of  the  inhibitory 
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prooesees  he  took  up  with  Auer  a  careful 
physiolo^cal  study  of  its  action.  The  results 
were  most  interesting  and  important.  When 
giyen  suheutaneously  in  certain  doses  the 
magfnesium  sulphate  produces  a  condition  of 
complete  unconsciousness  and  muscular  paral- 
ysis or  relaxation,  which  is  reversible,  in  the 
sense  that  when  the  animal  is  griyen  proper 
care  it  recoyers.  Later  he  was  able  to  show 
that  out  of  this  condition  of  profound  de- 
pression or  inhibition  the  animal  may  be 
restored  to  complete  consciousness  and  motil- 
ity with  miraculous  suddenness  by  the  intra- 
vascular injection  of  small  amounts  of  cal- 
cium chloride.  No  one  who  was  fortunate 
enoufirh  to  see  this  demonstration  as  given  by 
Dr.  Meltser  will  forget  its  dramatic  e£Fect 
upon  his  audience.  A  healthy  vigorous  rabbit 
was  brought  quickly  to  a  condition  of  com- 
plete immobility  and  apparent  death  by  the 
magnesium  sulphate  and  then  even  more  sud- 
denly raised  from  the  dead  and  restored  to 
its  normal  tranquil  existence  by  the  injection 
of  some  calcium  chloride.  Meltzer  and  his 
collaborators  investigated  various  phases  of 
this  action  of  magnesium  sulphate  and  all  of 
the  results  obtained  tended  to  strengthen  in 
his  mind  the  conviction  that  in  magnesium 
he  had  discovered  the  element  in  the  body 
that  is  especially  concerned  in  the  processes 
of  inhibition.  The  antagonistic  action  of  the 
calcium  although  exhibited  in  such  a  striking 
way  was  not  in  his  opinion  specific.  His  own 
experiments  in  connection  with  the  results 
zeported  by  other  observers  led  him  to  the 
general  view  that  calcium  serves  to  balance 
the  abnormal  activity  of  the  other  kations, 
potassium,  sodium  and  magnesitim,  whether 
tills  abnormal  action  is  in  the  direction  of 
excitation  or  of  inhibition.  Modem  work 
upon  the  physiological  significance  of  the  in- 
organic constituents  of  the  body  fluids  which 
was  begun  in  Ludwig's  laboratory,  but  was 
given  its  main  inpetus  by  the  striking  con- 
tributions of  Ringer  had  concerned  itself 
chiefly  with  the  salts  of  potassium,  sodium 
and  calcium,  which  alone  seemed  to  be  sulB- 
cient  to  maintain  normal  conditions  of 
irritability.     Meltzer's  work  has  shown  that 


magnesium  also  has  its  place  in  this  ancient 
balance  of  powers  through  which  the  func- 
tional activity  of  protoi^asm  is  controlled. 
One  can  understand  that  in  arriving  at  these 
results  he  must  have  felt  that  he  was  approxi- 
mating at  least  a  demonstration  of  the  cor- 
rectness of  his  general  conception  of  the  role 
of  inhibition  in  functional  activity.  In  this 
as  in  all  of  his  experimental  work  Meltser 
was  eager  to  give  his  results  a  practical  appli- 
cation to  the  art  of  medicine.  The  possibili- 
ties of  the  use  of  magnesium  salts  as  an 
anesthetic  agent  in  surgical  operations  were 
tested  with  some  success  on  human  beings  and 
more  important  still  its  efficacy  in  controlling 
the  spasms  of  tetanus  has  had  a  wide  and 
promising  application. 

His  last  extensive  series  of  researches  dealt 
with  anesthetization  and  artificial  respiration 
through  pharyngeal  and  intratradbeal  insufila- 
tion.  Something  like  twenty-eight  jyapers, 
most  of  them  in  collaboration  with  pupils  or 
assistants,  were  devoted  to  this  subject.  His 
interest  in  this  topic  seems  to  have  been  stimu- 
lated by  the  fact  that  in  his  use  of  magnesium 
sulphate  for  anesthetic  purposes  the  chief 
danger  lay  in  the  inhibition  of  the  activity 
of  the  respiratory  center.  To  meet  this  diffi- 
culty he  undertook  a  study  of  the  methods  of 
artificial  respiration.  The  initial  paper  in 
1909  by  Meltzer  and  Auer  described  a  method 
of  artificial  respiration  by  continuous  insuffla- 
tion of  the  lungs  through  a  tracheal  catheter. 
It  was  found  that  by  this  means  not  only 
could  an  animal  be  kept  alive  without  the 
action  of  the  respiratory  movements  to  fill 
and  empty  the  lungs,  but  that  it  furnished 
also  a  convenient  and  efficient  method  for 
anesthetization.  The  use  of  this  method  in 
animal  experimentation  and  especially  its  use 
in  human  surgery  of  the  thorax  and  facial 
region  was  apparent  and  on  many  occasions 
Meltzer  sought  to  make  known  its  advantages 
and  to  ask  for  an  adequate  trial  of  its  merits 
at  the  hands  of  the  practical  suigeons.  The 
method  has  found  some  acceptance  and  the 
application  of  the  principle  involved  will  no 
doubt  be  extended  in  the  future  as  the  tech- 
nique of  thoracic  surgery  improves.    It  was 
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in  reoognition  of  the  importance  of  this  work 
that  the  American  Association  for  Thoracic 
Surgery  asked  him,  a  physician  and  labora- 
tory worker,  to  serve  as  their  first  presi- 
dent. It  was  natural  that  this  work  should 
have  led  him  to  consider  the  whole  matter  of 
artificial  respiration  in  its  relations  to  resusci- 
tation after  accidents  of  yarioua  sorts.  His 
general  paper  in  the  Medical  Record  for  1917 
giving  a  history  and  critical  anlysis  of  the 
methods  of  resuscitation  is  an  interesting  and 
valuable  contribution.  He  gives  experimental 
data  to  prove  that  his  device  of  intratracheal 
insufflation  is  the  most  efficient  method  of 
artificial  respiration  both  for  man  and  ani- 
mals. But  he  realised  that  it  is  a  method 
which  requires  special  knowledge  and  training 
for  its  successful  execution,  and  his  broaden- 
ing acquaintance  with  and  interest  in  the 
practical  aspects  of  resuscitation  led  him  to 
experiment  with  the  less  efficient  and  less 
safe  method  of  pharyngeal  insufflation.  He 
was  a  member  of  the  three  national  com- 
missions on  resuscitation  and  served  as  chair- 
man of  the  third  commission.  In  connection 
with  the  duties  of  this  service  he  devised 
a  simple  portable  form  of  apparatus  for 
pharyngeal  insufflation  which  can  be  used 
with  very  little  previous  instruction  and  he 
demonstrated,  with  entire  success  I  believe, 
that  this  form  of  apparatus  is  much  more 
efficient  than  any  of  the  so-called  manual 
methods  of  resuscitation,  or  than  any  of  the 
special  machines  for  this  purpose,  pulmotors 
and  lungmotors,  which  have  been  exploited 
commercially  during  the  past  few  years.  It 
was,  I  imagine,  a  sore  disapix)intment  to 
him  that  he  was  not  able  to  convince  his 
colleagues  on  the  third  commission  that  this 
apparatus  met  all  the  requirements  for  in- 
dustrial and  military  use.  It  is  probably  the 
simplest  and  best  instnunent  yet  devised  for 
artificial  respiration  as  applied  to  man,  and 
in  institutions  or  industrial  establishments 
where  the  need  for  artificial  respiration  may 
arise  frequently  and  where  special  individuals 
may  be  instructed  in  its  use  it  can  be  em- 
ployed to  great  advantage.  But  it  does  re-' 
quire  some  little  amount  of  training  to  use 


it  properly — ^the  average  uninstructed  man  or 
woman  can  not  be  trusted  to  apply  it  intelli- 
gently, and  for  this  reason  the  commission 
felt  that  it  was  wise  to  urge  adoption  of  a 
manual  method  as  the  form  of  first  aid  which 
may  be  applied  most  successfully  under  ordi- 
naiy  condLtions. 

While  the  researches  that  I  have  attempted 
to  summarize  represent  his  most  important 
contribution  to  physiological  science.  Dr. 
Meltser  kept  in  close  touch  with  the  progress 
in  almost  all  branches  of  experimental  medi- 
cine. He  gave  evidence  of  this  interest  in 
the  publication  of  occasional  papers  on  va- 
rious topics  or  in  articles  of  a  general  char- 
acter. Shock,  cardiac  arrhythmias,  therapeu- 
tics of  self-repair,  hemolysis,  thyroid  therapy, 
edema  are  among  the  subjects  upon  which 
he  wrote,  but  probably  the  most  original  and 
helpful  of  his  general  papers  is  his  well- 
known  Harvey  Lecture,  1906,  on  "The  Fac- 
tors of  Safety  in  Animal  Structure  and  Ani- 
mal Economy."  He  applied  this  engineering 
term  in  a  convincing  way  to  describe  the  re- 
serve powers  possessed  by  many  of  the 
mechanism  of  the  body.  Doubtless  the  gen- 
eral conception  involved  had  occurred  to  many 
others,  but  no  one  before  him,  so  far  as  I 
know,  had  developed  the  idea  so  comprehen- 
sively and  made  of  this  provision  a  leading 
factor  in  the  adaptation  of  the  economy  to  its 
environment.  The  happy  phrase  that  he  em- 
ployed served  to  precipitate  the  loose  thought 
upon  the  subject,  and  its  frequent  recurrence 
since  in  medical  literature  is  proof  that  the 
conception  which  it  expresses  has  found  wide 
acceptance  in  scientific  circles.  It  is  evident 
that  his  own  thoughts  were  turned  in  this 
direction  by  the  work  of  Chittenden  upon  the 
minimum  protein  diet  While  he  accepted, 
of  course,  the  facts  demonstrated  by  this  ob- 
server in  regard  to  the  possibility  of  mainte- 
nance upon  a  low  protein  diet  he  was  not  will- 
ing to  believe  that  a  minimum  diet  is  also 
an  optimum  diet  in  relation  to  the  various 
metabolic  stresses  to  which  the  body  may  be 
subjected.  The  experiences  of  the  great  war 
may  serve  to  show  that  he  was  correct  in 
taking  this  jmsition. 
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To  do  full  justice  to  tlie  influence  exerted 
upon  contemporary  medical  research  by  Melt- 
zer's  work  would  require  a  careful  analysis 
of  the  entire  medical  literature  of  the  period, 
for,  as  I  have  tried  to  indicate,  his  sym- 
pathies were  very  broad  and  his  activity  was 
great.  In  some  measure,  either  as  interpreter 
or  contributor,  this  influence  was  felt  at  many 
of  the  points  of  contact  between  medical  sci- 
ence and  medical  practise.  The  border  land 
between  these  subjects  was  in  fact  his  special 
field  of  work.  He  had  the  spirit  and  ideals 
of  the  scientist,  and  knew  at  first  hand  what 
research  work  really  means.  He  had  experi- 
enced the  labor  and  care  and  devotion  re- 
quired of  those  who  aspire  to  increase  knowl- 
edge. On  the  other  hand  he  had  a  personal 
realization  of  the  difficulties  and  necessities 
of  medical  practise  and  so  was  especially 
fitted  to  act  as  a  sort  of  liaison  officer  between 
the  two  great  wings  of  the  medical  army,  the 
investigators  who  have  the  difficult  task  of 
discovering  new  truths,  and  the  practitioners 
who  must  learn  to  apply  these  truths  to  the 
preservation  of  health  and  the  protection  from 
disease.  No  one  in  our  generation,  I  venture 
to  say,  was  more  useful  in  this  country  in 
bringing  about  a  helpful  and  sympathetic 
understanding  between  the  laboratory  worker 
and  the  physician.  As  a  physiologist  he  en- 
joyed the  best  opiX)rtunities  and  training  of 
his  period.  He  was  equipped  with  the  meth- 
ods and  technique  that  the  subject  owes  to 
the  great  masters  of  the  latter  half  of  the 
nineteenth  century.  The  more  modern  meth- 
ods of  physics  and  chemistry  which  seem  to 
be  essential  for  the  new  generation  of  physio- 
logical workers  he  did  not  possess,  but  he  did 
not  let  this  deficiency  discourage  him  nor 
diminish  in  any  way  his  activity  in  research. 
He  had  the  wisdom  to  understand  that  the 
armamentarium  with  which  he  was  provided 
was  adequate  for  the  accomplishment  of  much 
important  and  necessary  investigation.  He 
was  no  faint-hearted  seeker  after  truth. 
There  never  was  a  time,  I  fancy,  in  his  active 
life  when  his  mind  was  not  full  of  problems 
that  he  wished  to  solve  and  which  he  intended 


to  solve  in  part  at  least  with  the  aid  of  his 
experimental  methods. 

Dr.  Meltzer  was  elected  to  membership  in 
the  American  Physiological  Society  at  its 
first  annual  meeting  held  in  Philadelphia  in 
December,  1888.  From  that  time  until  his 
death  he  was  perhaps  its  most  faithful  mem- 
ber in  attendance,  in  the  presentation  of 
papers  and  in  participation  in  the  discussions 
and  social  intercourse.  Other  less  heroic 
spirits  might  weary  under  the  load  of  papers 
and  seek  respite  and  fresh  air  by  frequent  dis- 
appearances between  acts,  but  this  was  never 
the  case  with  Meltzer.  He  loved  the  meet- 
ings, he  loved  to  listen  to  the  papers  and  to 
take  part  in  the  discussions..  He  had  some- 
thing to  say  of  value  on  almost  every  paper 
that  was  read  It  is  small  wonder  therefore 
that  his  position  and  influence  in  the  society 
constantly  increased  in  importance.  He 
served  as  president  from  1911  to  1913,  but 
the  older  members  know  that  before  that  time 
and  since  his  advice  was  paramount  in  mat- 
ters of  policy  as  well  as  in  the  selection  of 
officers.  He  was  sincerely  and  deeply  inter- 
ested in  the  welfare  of  the  society  and  be- 
lieved in  its  importance  as  one  of  the  major 
agencies  concerned  in  the  advancement  of  the 
cause  of  physiological  research.  What  he  had 
to  say  in  regard  to  its  policies  was  always 
said  in  the  opening  meetings  and  in  the 
plainest  of  terms,  and  if  in  his  opinion  it 
was  necessary  to  be  critical  of  either  persons 
or  things  he  never  hesitated  to  express  what 
was  in  his  mind.  His  courage  in  stating  his 
position  in  matters  in  whidi  some  personal 
criticism  necessarily  played  a  part  in  the  dis- 
cussion has  often  aroused  my  admiration.  He 
did  not  indulge  in  circumlocutions  or  euphem- 
isms, but  was  entirely  frank  and  direct. 
There  could  be  no  mistake  as  to  what  he 
thought  and  yet  no  matter  how  plainly  and 
bluntly  he  might  speak  there  was  as  a  rule 
no  offense  taken,  because  it  was  evident  to 
every  one  that  what  concerned  him  was  not 
personalities  but  the  principles  involved.  The 
American  Physiological  Society  owes  much  to 
him  for  the  sound  policies  and  wholesome 
traditions  which  have  characterized  its  his- 
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tory.  I  have  not  so  much  direct  knowledge 
of  the  influence  exerted  by  Dr.  Melteer  in 
the  numerous  other  societies  of  which  he  was 
a  member.  In  the  case  of  the  Society  for 
Experimental  Biology  and  Medicine  we  know 
that  he  was  its  chief  founder  and  for  many 
years  its  primum  movens — it  was  long  known 
familiarly  among  scientific  men  as  the 
Meltzer  Yerein.  I  have  no  doubt  that  in 
every  organization  with  which  he  was  con- 
nected his  influence  was  always  exerted  on 
the  side  of  the  highest  scientific  ideals — ^no 
other  position  was  possible  for  him.  He  was 
high-minded,  courageous,  sincere  and  opti- 
mistic. Age  oftentimes  lays  a  stiffening  hand 
upon  the  scientific  worker,  causing  him  to 
shrink  from  the  laborious  routine  of  research, 
but  with  Meltzer  there  was  never  any  indica- 
tion of  weariness  or  sense  of  failure.  In 
spite  of  much  ill-health  and  physical  suffer- 
ing in  his  later  years  he  was  full  of  hope  and 
energy  and  determination  in  the  pursuit  of 
his  scientific  ideals  and  problems.  Death 
came  to  him,  as  he  would  have  chosen,  while 
in  his  study  and  at  his  work.  He  was  a  good 
and  faithful  servant  in  the  cause  of  medical 
research.  Rewards  came  to  him  in  the  form 
of  academic  honors  and  membership  in  the 
most  important  medical  and  scientific  so- 
cieties, but  I  am  confident  that  he  found  his 
greatest  recompense  in  the  joy  of  the  work 
and  in  the  affectionate  appreciation  of  his 
many  scientific  friends. 

W.  H.   Howell 


THE  RELATIONS  OP  PSYCHOLOGY  TO 
MEDICINE^ 

A  SUFFICIENT  excuse  for  this  discussion 
of  an  oldi  theme  is  the  notable  rapid  prog- 
ress of  both  psychology  and  medicine,  and 
the  consequent  changes  in  their  actual  and 
prospective  relations.  Fresh  consideration 
of  the  question  what  should  be  the  relation 
of  x)sychology  to  medicine  may  benefit 
alike  the  sciences  and  the  art  concerned. 

1  Address  of  retiring  vice-president  and  chair- 
man of  Section  I,  American  Association  for  the 
Advancement  of  Science,  Chicago,  1920. 


The  discussion  may  not  be  exhaustive;  in- 
stead, it  must  be  limited  to  an  outline  of 
iHie  theme  and  the  indication  of  those 
characteristics  of  the  two  principal  subjects 
which  are  preeminently  imiportant  as  con- 
ditions of  profitable  working  relations. 

Medicine  as  an  art  strives  to  maintain  or 
restore  the  health  of  the  human  ibeing. 
The  object  of  the  physician's  concern,  his 
patient,  ordinarily  is  both  active  and  con- 
scious. It  is  therefore  desirable  that  the 
practitioner  be  thoroughly  grounded  in  the 
facts  and  principles  of  human  action  and 
experience.  Although  this  may  seem  self- 
evident,  it  has  not  been  accepted  generally 
in  medical  education.  The  history  of 
medicine  indicates  that  it  has  long  sought 
to  attain  a  reliable  and  adequate  scientific 
basis  for  the  practise.  Naturally  enough, 
knowledge  of  structure  was  first  of  all 
sought,  and  in  consequence,  the  science  of 
gross- anatomy  developed.  Subsequently  it 
gave  rise  to  histology,  cytology,  embryol- 
ogy, pathological  anatomy,  and  bacteriol- 
ogy, all  of  which  are  now  recognized  as 
essential  morphological  bases  for  the  art  of 
medicine.  Paralleling  the  growth  of  the 
knowledge  of  structure,  although  somewhat 
more  recently  and  more  slowly  developed, 
are  the  various  sciences  which  deal  with 
organic  functions.  Among  these,  human 
physiology  was  first  chronologically,  and 
first  in  importance  to  medicine.  For  sev- 
eral centuries  it  has  grown  steadily,  grad*- 
ually  extending  its  inquiries  to  most  of  the 
important  types  of  organic  process.  Prom 
it  have  arisen  a  number  of  special  sciences 
of  function  and  its  alteration,  as,  for  ex- 
ample, in  immunology,  pathology,  and 
certain  aspects  of  pharmacology.  But 
strangely  enough,  physiology  has  failed 
to  take  possession  of  those  large  and  im- 
portant groups  of  phenomena  in  human 
life  which  are  designated  by  the  terms 
behavior,  conduct,  experience,  and  mind. 
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Viewed  as  functional  aspects  of  human 
life,  these  phenomena  appear  to  be  wholly 
appropriate  material  for  the  science  of 
physiology.  That  they  have  not  been  con- 
sidered other  than  casually  is  doubtless 
due  to  the  difficulty  of  devising  methods 
for  their  exact  study,  and  the  historical 
relation  of  conduct  and  experience  to  phi- 
losophy andi  to  the  experimental  psychol- 
ogy which  emerged  from  it. 

It  seems  entirely  fitting  to  ask,  in  view 
of  this  limitation  of  the  scope  of  physiology 
and  the  dependence  of  medicine  upon  thor- 
oughgoing and  intimate  knowledge  of  life 
processes,  does  medicine  need  a  science  of 
human  behavior  and  experience  as  one  of 
its  fundamental  or  basic  disciplines  f  A 
generation  ago  this  question  would  have 
been  answered  in  the  negative  by  the 
majority  of  physicians,  possibly  even  by 
many  of  tihose  who  were  most  intimately 
responsible  for  the  development  of  physi- 
ology. At  present,  the  situation  is  radic- 
ally different,  because  it  has  become  clear 
that  the  sei^ice  of  psychology  has  devel- 
oped important  methods  and  assemJbled  a 
body  of  facts  whose  theoretical  and  prac- 
tical importance  can  not  safely  be  ignored. 
Demonstrations  of  the  practical  applica- 
tions of  m^ital  measurement,  as  for  ex- 
ample in  the  army,  in  educational  institu- 
tions, in  industry,  in  penal  institutions, 
and  in  hospitals,  have  attracted  the  atten- 
tion of  intelligent  physicians,  and  have 
caused  many  of  them  to  take  an  aggressive 
and  constructive  attitude  with  respect  to 
the  relation  of  pi^chology  to  medicine. 
They  will  unhesitatingly  give  an  affirma- 
tive reply  to  the  important  question  which 
has  been  formulated,  and  will  earnestly 
support  their  position  by  pointing  out  the 
vital  importance  of  knowledge  of  human 
action  and  human  experience  in  every 
practical  situation  which  confronts  the 
practitioner.    Some  of  them  may  go  so  far 


as  to  maintain  that  the  average  physician 
of  to-day  is  quite  as  ignorant  of  tiie  struc- 
ture and  functions  of  the  human  mind  and 
of  the  activities  through  which  experience 
gains  expression,  as  were  his  predecessors 
of  a  thousand  years  ago  of  the  structure 
and  f uncti(His  of  the  body.  And  they  may 
further  maintain  that  most  physicians  are 
entirely  untrained  in  methiods  of  observing 
and  measuring  luiman  action  and  experi- 
ence, and  therefore  unaible  to  apply  even 
the  simple  and  well  established  procedures 
of  practical  mental  measurement. 

Assuming,  then,  that  the  medical  pro- 
fession recognizes  its  need  of  systematic 
knowledge  of  human  behavior  and  experi- 
ence and  of  the  technique  necessary  to  the 
acquirement  and  extension  of  sueh  knowl- 
edge and  its  practical  use,  it  is  necessary  to 
consider  next  whether  psychology  or  any 
other  existing  discipline  is  prepared  to 
meet  this  need,  and  if  so,  how  it  may  best 
be  done.  This  necessitates  an  examination 
of  the  status  and  meaning  of  psychology. 

It  is  unfortunately  true  that  many  in- 
telligent and  highly  educated  persons, 
among  whom  are  some  pl^sicisns,  are  con- 
fused and  misled  by  the  diverse  develop- 
ments of  psychology.  This  is  chiefly 
because  psychical  research^  spiritualism, 
certain  kinds  or  fragmen^ts  of  philosophy, 
mental  telepathy,  isolated  products  of  in- 
trospection, and  various  methods  of  study- 
ing behavior  and  conduct,  each  and  all 
claim  the  name  psychology.  It  is  inevit- 
able that  this  state  of  affairs  should  con- 
fuse the  person  who,  unacquainted  with 
the  problems  of  behavior  and  experi^ice 
and  likewise  unfamiliar  with  the  methods 
of  solving  them,  views  the  manifestations 
of  psychology  as  an  interested  observer. 
It  should  be  remarked,  however,  that  the 
situation  is  not  essentially  different  from 
that  in  medicine,  for  there  the  disin- 
terested  observer   notes  the   existence  of 
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nainerons  medical  sects,  each  of  Tviiioh 
more  or  less  insistently  and  ostentatiously 
claims  for  itself  either  a  monopoly  of  what 
is  useful  in  medical  practise  or  the  most 
fruitful  of  therapeutic  methods.  The  lay- 
man, consequently,  has  grave  doubts  and 
misgivings  about  the  trustworthiness  of 
the  art  of  medicine  and  the  adequacy  of  its 
scientific  basis,  which  are  identical  in  prin- 
ciple with  those  entertained  by  the  phys- 
ician for  psychology.  It  is  therefore  very 
much  to  the  point  to  estaiblish  the  fact  that 
there  exists  a  genuinely  reliable,  thor- 
oughly scientific,  and  progressive  science 
of  behavior  and  experience,  which  rightly 
claims  the  name  psychology,  just  as  there 
is  a  reliable  body  of  knowledge  concerning 
human  form,  function,  and  disease,  which 
is  called  medicine.  The  fact  that  the  word 
'^regular"  must  be  used  by  a  certain 
group  of  medical  men  to  distinguish  them- 
selves from  other  medical  sects  should  not 
be,  overlooked  in  this  connection,  for  what 
is  desirable  or  necessary  in  medicine  hap- 
pens to  be  equally  so  in  psychology.  It  is 
also  true  that  the  broadminded,  genuinely 
scientific  psychologist  is  likely  to  be  as 
much  offended  by  the  name  telepathist,  or 
spiritualist,  as  is  the  "regular"  physician 
by  the  name  eclectic,  or  osteopathist. 

There  are  at  least  five  principal  phases 
or  aspects  of  modem  psychology  which  de- 
serve mention  although  they  have  widely 
differing  significance  for  medicine.  They 
may  be  designated  as  philosophical  psy- 
chology, psychical  research,  introspective 
psychology,  genetic  psychology,  and  be- 
haviorism. 

Philosophy,  not  many  generations  ago, 
included  all  of  the  disciplines  which  are 
now  called  natural  sciences.  Psychology 
has  been  slowest  to  emancipate  itself, 
chiefly  because  its  phenomena  are  most 
diflScult  to  study  by  scientific  methods. 
From  certain  points  of  view,  philosophical 


psychology  is  quite  as  important  as  any 
other  aspect  of  the  subject,  hut  for  the 
present,  at  least,  it  need  not  especially  con* 
cem  medical  education  or  medical  prac- 
tise, and  least  of  all  should  it  be  permitted 
to  obscure  the  development  of  psychology 
along  lines  similar  to  those  followed  by 
the  other  natural  sciences. 

Despite  claims  to  the  contrary,  psychical 
research,  and  the  spiritualistic  develop- 
ments of  psychology,  are  too  uncertain  of 
their  facts  and  either  too  uncritical  or  un- 
reliable as  to  methods  to  be  seriously  con- 
sidered in  connection  with  practical  prob- 
lems. What  may  develop  from  or  through 
them  it  would  be  rash  to  attempt  to  pre- 
dict, but  it  is  obviously  safe  to  maintain 
that  they  do  not  constitute  the  science  of 
psychology  and  lack  immediately  impor- 
tant significance  for  medicine. 

The  primary  development  of  psychology 
and  its  center  of  reference  is  the  psychol- 
ogy of  the  self.  This  is  necessarily  a 
product  of  introspection  or  self-observa- 
tion. It  is  the  aim  of  introf^ective  psy- 
chology to  discover  the  elements  of  ex- 
perience, to  formulate  the  laws  of  their 
combination,  and  to  describe  those  com- 
plex phenomena  which  constitute  mind. 
That  much  has  been  achieved  in  this  direc- 
tion must  be  evident  to  any  intelligent 
person  who  reads  attentively  the  works  of 
leading  introspective  psychologists.  Medi- 
cine can  no  more  afford  to  neglect  this  im- 
portant method  of  studjdng  experience 
and  its  expressions  than  can  education  or 
any  other  art  which  works  upon  human 
material.  But  it  is  equally  true  that  in- 
trospective psychology  may  not  fairly  or 
profitably  be  accepted  as  the  whole  of  the 
science. 

The  term  genetic  psychology  has  been 
applied  to  the  historical  or  devdopmental 
description  of  behavior  and  experience, 
which  results  from  the  application  of  the 
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method  of  cofmparison  to  the  materials  of 
observation.  In  this  branch  of  psychology, 
tiie  development  of  behavior  and  of  minfl 
in  the  individual  and  also  in  the  race  is 
studied  by  means  of  objective  methods 
shnilar  to  those  of  physiology,  and  by  the 
method  of  self-obscarvation  whenever  it  is 
applicable.  Genetic  psychology  is  even 
more  intimately  related  to  the  medical  sci- 
ences and  their  practical  applications  than 
is  introspective  psychology. 

The  name  behaviorism  has  been  applied 
to  a  recent  development  which,  in  effect, 
IS  a  revolt  against  the  introspective 
method.  By  the  application  of  objective 
methods  identicid  with  or  similar  to  those 
of  physiology,  it  undertakes  to  discover 
and  describe  the  various  phenomena  of 
mental  life  and  to  formulate  their  lawa 
In  its  extreme  form,  it  is  merely  the  ex- 
tension of  physiology  to  include  all  types 
and  aspects  of  human  activity  and  experi- 
ence. It  may  be  pointed  out  in  this  con- 
nection that  the  science  of  physiology  has 
made  few  attempts  to  study  forms  of 
activity  other  thwi  reflexes.  Behaviorism 
would  alter  this  situation  by  subjecting 
instinctive,  habitual,  and  voluntary  actions 
to  scientific  analysis  and  measurement. 

It  has  been  asserted  that  the  general 
science  of  p^chology  is  neither  psychical 
research,  on  the  one  hand,  nor  its  logical 
extreme  behaviorism,  on  the  other  hand. 
Instead,  like  medicine,  it  is  inclusive  of 
what  is  valuable  in  the  methods  and  re- 
liable in  the  results  of  all  of  its  branches, 
aspects,  or  special  developments.  For  psy- 
chology in  its  medical  relations,  the  term 
psychobiology  is  proposed.  This  term  sug- 
gests the  study  of  experience  as  biological 
phenomenon.  In  introspective  psychology, 
in  genetic  psychology,  and  in  behaviorism, 
there  is  much  that  should  be  valuable  to 
medicine.  Assuming  that  it  comprehended 
the  important  scientific  procedures  and  th^ 


established  facts  and  principles  of  the 
several  branches  of  psfychology,  psychobiol- 
ogy would  constitute  a  natural  bridge  be- 
tween physiology  and  psychiatry.  On  the 
one  hand,  it  would  appear  as  a  mere  ex- 
tension of  physiology  to  include  human 
behavior  and  experience,  and  on  the  other 
hand,  it  would  exhibit  kinship  to  p^chiatry 
in  the  utilization  of  the  subjective  or  intro- 
spective method.  Whether  or  not  it  be  con- 
sidered a  distinct  science,  psychobiology 
would  serve  to  link  the  basic  functional 
science  of  physiology  with  neurology  and 
psychiatry. 

The  history  of  medicine  clearly  enough 
indicates  gradual  emancipation  from  super- 
stition and  the  slow  achievement  of  that 
immense  body  of  knowledge  which  renders 
medical  treatment  increasingly  certain  and 
safe.  Throughout  this  history,  mental  dis- 
orders have  been  less  intelligently,  less  sci- 
entifically, and  less  satisfactorily  treated 
than  have  most  others.  One  obvious  reason 
for  this  condition  of  affairs  is  the  lack  in 
medical  schools  of  any  provision  for  the 
training  of  students  in  pi^chobiology. 
Medicine,  by  its  passive  attitude  toward 
the  development  of  this  science,  has  per- 
mitted, if  it  has  not  also  encouraged,  the 
development  of  numerous  one-sided  and 
extreme  sects  whose  avowed  purpose  is  the 
cure  of  human  ills  l^  psychological  means. 
There  exist  to-day  several  species  of  psy- 
chotherapy or  psychoilogical  medicine,  and, 
in  addition,  such  religious  movements  as 
the  Emmanuel  Church  Movement,  which 
perhaps  would  not  have  developed  and 
certainly  would  not  have  flourished  so  re- 
markably had  medicine  provided  in  its 
schools  and  hospitals  for  the  development 
of  psychobiology  as  it  has  for  the  develop- 
ment of  physiology. 

Granted  that  medicine  needs  psychobiol- 
ogy, and  that  the  status  of  the  science,  al- 
though unsatisfactory  in  many  respects,  is 
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such  as  to  justify  its  introduction  in 
medical  schools,  what  might  immediately 
be  undertaken?  This  question  certainly 
should  not  be  answered  in  the  same  way 
for  all  schools.  Consequently  the  follow- 
ing possiWe  lines  of  activity  should  be  con- 
sidered in  their  relations  to  local  situa- 
tions and  special  needs.  Even  though  ex- 
cellent general  courses  in  psychology  be 
availaible  in  colleges  or  other  medical  pre- 
paratory institutions,  it  may  reasonably  be 
maintained  that  psychobiology  should  be 
given  a  place,  at  least  tentatively  and 
experimentally,  in  progressive  medical 
schools,  for  only  in  the  midst  of  medical 
research,  education,  and  practise,  can 
psychobiological  methods,  knowledge,  and 
laws,  be  rapidly  and  effectively  developed 
to  meet  the  needs  of  the  physician. 

The  following  activities  are  suggested  as 
immediately  practicable  and  desirable  in 
the  larger  medical  schools,  provided  al- 
ways that  a  thoroughly  competent  bio- 
logically trained  psychologist  is  available. 

I.  There  could  be  presented,  initially  as 
a  voluntary  course,  if  it  is  not  expedient 
to  add  a  new  subject  to  the  curriculum, 
a  lecture,  demonstration,  and  laboratory 
course  in  psychobiology,  which  should  ac- 
quaint medical  stud<ents  with  the  principal 
facts  and  laws  of  human  behavior  and  ex- 
perience and  with  the  more  important 
methods  of  observing  and  measuring  these 
phenomena. 

II.  A  groundwork  in  psychobiology 
having  been  prepared  by  the  general 
course,  opportunity  should  be  afforded 
interested  students  for  more  intensive 
training  in  the  use  of  psychobiological 
methods.  This  should  provide  alike  for 
training  in  the  methods  of  practical  meas- 
urement and  for  psychobiological  research. 
In  connection  with  the  latter,  investiga- 
tion might  be  undertaken  of  problems 
formulated  in  the  lecture  course  in  con- 


nection with  such  topics  as  the  analsrsis  of 
instinctive  activities;  the  development, 
modification,  and  integration  of  habits; 
the  nature  and  significance  of  ideational 
types;  the  discovery  of  peculiarities  or 
defects  of  behavior  and  experience.  Simi- 
larly in  connection  with  practical  psycho- 
biological measurement,  the  medical  stu- 
dent might  be  given  opportunity  to  utilize 
or  develop  methods  of  measuring  aspects 
of  behavior  and  experience  in  relation  to 
diagnosis  and  treatment.  Important  types 
of  practical  psychological  tests  might  also 
be  exhibited  in  their  relations  to  medical 
aspects  of  hygienic,  industrial,  and  educa- 
tional problems. 

III.  As  an  extension  of  psychobiology 
toward  psychiatry,  special  lectures  and 
laboratory  exercises  dealing  with  atypical, 
abnormal,  or  pathological  behavior  and  ex- 
perience could  be  providied.  These  might 
ultimately  be  expected  to  develop  into 
a  systematic  course  in  psychopathology, 
which  should  'be  carefully  correlated  with 
the  established  medical  instruction  in 
neurology  and  psychiatry.  In  this  same 
connection,  as  a  method  of  supplementing 
such  practical  and  research  activities  as 
are  referred  to  in  the  preceding  .paragraph, 
pcychobiological  methods  might  be  placed 
at  the  service  of  the  neurological  and  psy- 
chiatric clinics,  for  psychology  has  already 
developed  a  considerable  array  of  methods 
whose  diagnostic  value  in  neuropsychiatric 
practise  has  been  definitely  established. 

IV.  Another  important  field  of  service 
for  psychobiology  is  preventive  medicine 
and  hygiene.  Here,  research  in  connection 
with  the  characteristics  and  variations  of 
behavior  and  experience  which  are  signifi- 
cant of  undesirable  or  dangerous  nervous 
or  mental  tendencies  is  particularly  in 
point,  although  didactic  lectures  might  also 
be  offered  to  advantage.  Thus  psycho- 
biology might  be  utilized  increasingly  as 
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the  partial  scientific  basis  of  mental 
hygiene. 

It  is  the  conviction  of  the  writer  that 
nrgent  need  exists  for  pioneering  in  psy^ 
chobiology  as  a  basic  medical  science.  It 
has  already  been  suggested  that  this  pio- 
neering should  be  done  in  a  medical  en- 
vironment,  for  by  taking  the  matter  into 
its  own  handfi  the  medical  faculty  should 
be  able  to  secure,  more  quickly  and  satis- 
faotorily  than  otherwise,  those  develop- 
ments and  applications  of  pirychobiology 
which  are  clearly  desirable.  It  will  not 
suffice  to  meet  the  general  needs  of  medi- 
cine, if  psyehopathology  instead  of,  rather 
than  in  addition  to,  the  more  inclusive 
discipline  psj^cbiology,  is  established  in 
leading  medical  schools.  For  it  is  quite 
as  improba!bIe  that  the  medical  student 
will  acquire  adequate  training  in  psycho- 
biology  during  his  ipremedScal  years  as 
that  he  will  acquire  similarly  adequate 
training  in  physiology  or  in  anatomy. 

There  are  three  important  possibilities 
with  respect  to  the  administrative  rela- 
tions of  p^ychobiology  in  medical  schools. 
The  subject  may  be  treated  as  a  part  of 
physiology,  it  may  be  established  inde- 
pendently, or  it  may  be  associated  with 
neurology  and  p^chiatry.  For  the  sake 
of  its  development  as  a  fundamental  dis- 
cipline, it  would  appear  preferable  to  have 
it  either  associated  with  physiology  or 
given  an  independent  status  during  the 
experimental  stage  of  its  development  in  a 
medical  environment.  To  place  it  with 
physiology  would  tend  to  lessen  adminis- 
trative problems  and  to  simplify  the  or- 
ganization of  instruction  and  arrange- 
ments for  research,  but,  on  the  other  hand, 
it  should  be  recognized  that  the  clinical 
relations  of  psychobiology  are  likely  to  be 
much  more  numerous  and  compelling  than 
those  of  physiology  and  to  make  it  more 
and  more  truly  the  connecting  link  be- 


tween physiology  and  pi^chiatry.  For 
the  former  subject,  it  must  always  appear 
as  a  logical  extension  of  its  field  of  inter- 
est; for  the  latter,  as  an  essential  part  of 
its  scientific  basis. 

Robert  M.  Terkes 
.    National  Beskarch  Ck>uNciL, 
Washington,  D.  G. 


SCIENTIFIC  EVENTS 

MEDICAL  EDUCATION  IN  CHINA' 

Recent  reports  state  that  in  all  China  there 
are  found  to  be  less  than  2,000  physicians. 
What  a  small  proportion  of  the  population  of 
400,000,000  Chinese  people  can  receive  scien- 
tific treatment  in  case  of  illness  or  injury! 
In  an  effort  to  ascertain  the  exact  number  of 
students  looking  toward  medicine,  if  not  also 
to  stimulate  the  youth  of  China  to  look  toward 
the  practise  of  medicine,  a  survey  has  recently 
been  made  of  the  middle  schools  of  China.  In 
153  of  the  institutions  reporting,  there  are 
36,095  students,  and  of  these  1,158  stated  that 
they  were  planning  to  study  medicine.  Since 
this  is  only  about  20  per  cent,  of  all  middle 
schools,  the  total  number  who  may  enter  on 
the  study  of  medicine  will  be  considerably 
larger. 

The  Rockefeller  Foundation  is  said  to  have 
abandoned  its  purpose  of  erecting  at  Shanghai 
a  great  medical  school  similar  to  the  Union 
Medical  College  at  Peking.  This  decision  is 
said  to  be  due  to  the  fact  that  in  its  initial 
session  the  college  had  a  class  of  only  seven 
students,  although  $6,000,000  had  been  ex- 
pended for  its  construction  and  maintenance. 
This  small  attendance  is  said  to  be  due  to  the 
fact  that  the  medical  course  is  given  in  the 
English  language  and  that  only  a  small  num- 
ber of  the  universities  and  schools  in  the 
neighborhood  of  Peking  emphasize  their 
courses  in  Engli^.  The  situation  is  said  to 
be  quite  different  at  Shanghai,  where  English 
is  more  generally  taught,  which  will  insure 
larger  numbers  of  Chinese  medical  students. 

In  order  to  provide  a  clear  field  when  a  large 

1  From  the  Journal  of  the  American  Medical 
Aflsoeiation. 
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medical  school  in  Shanghai  was  planned  by 
the  foundation,  the  Harvard  Medical  School 
of  China  was  purchaaed  by  the  Chinese  Med- 
ical  Board,  and  the  Pennsylvania  Medical 
School  at  Shanghai  consented  to  step  aside  in 
favor  of  th6  larger  institation.  A  few  months 
ago,  however,  after  the  foundation  withdrew 
from  the  field,  the  Pennsylvania  Medical 
School  began  pushing  forward  its  plans  to  en- 
large its  plant.  The  erection  of  a  science  lab- 
oratory building,  to  cost  $100,000,  was  promptly 
begun.  This  will  house  departments  of  phys- 
ics, chemistry  and  biology  and,  temporarily, 
the  medical  laboratories  also,  but  the  latter 
will  be  removed  to  other  buildings  which  will 
be  erected  later.  The  institution  will  provide 
a  premedical  course  covering  three  years,  and 
a  medical  course  of  four  years  similar  to  those 
established  by  the  Peking  Union  Medical  Col- 
lege. 

THE    FOREST    SERVICE 

According  to  the  annual  report  of  Chief 
Forester  W.  B.  Greeley,  the  receipts  of  the 
National  Forests  have  increased  93  per  cent, 
from  1915  to  1920,  while  the  total  appropria- 
tions for  the  Forest  Service,  exclusive  of  defi- 
ciency fire-fighting  funds,  has  increased  only 
8  per  cent.  The  receipts  for  1920  were  10  per 
cent,  greater  than  for  1919,  and  an  equal  in- 
crease for  the  current  fiscal  year  may  be  ex- 
pected, unless  too  much  new  business  has  to  be 
rejected  on  account  of  lade  of  funds  and 
trained  employees.  The  appropriations  for  the 
current  fiscal  year  were  increased  only  8  per 
cent 

In  addition  to  the  actual  revenue,  accord- 
ing to  the  report,  there  is  an  enormous  return 
to  the  public  through  the  protection  of  the 
600,000,000,000-odd  feet  of  timber  for  future 
use,  the  protection  of  the  headwaters  of  in- 
numerable feeders  of  navigation,  irrigation 
and  hydroelectric  power  and  the  recreational 
facilities  made  available  to  hundreds  of  thou- 
sands of  people.  ''There  will  always  be  na- 
tional resources  not  measurable  in  dollars 
which  in  public  benefit  exceed  the  receipts 
paid  into  the  Treasury,''  the  report  says. 

The  purchases  aggregated  at  the  dose  of  the 


fiscal  year  1,420,208  acres  in  the  White  Moun- 
tains and  the  Southern  Appaladiians  and 
12,094  acres  in  the  Ozark  Mountains  of 
Arkansas.  The  original  program  of  acquisi- 
tion contemplated  the  purchase  of  about 
1,000,000  acres  in  the  White  Mountains  and 
not  less  than  5,0000,000  acres  in  the  Southern 
Appalachians.  Nearly  one  half  the  proposed 
White  Mountain  area  has  be»i  acquired,  but 
slower  progress  has  been  made  in  the  southern 
areas. 

Further  appropriations  to  carry  on  the  pur- 
chase work  within  the  areas  have  been  recom- 
mended by  the  National  Forest  Reservation 
Commission.  ''  To  leave  these  Eastern  forests 
in  their  present  half  finished  condition  would 
subject  them  to  formidable  fire  hazards  and 
other  difficulties  of  management." 

There  is  need  also  for  some  action  to  reduce 
the  danger  to  the  National  Forests  from  the 
24,267,728  acres  of  private  laiids  that  are 
intermingled  with  land  belonging  to  the  gov- 
ernment. Most  of  this  land  is  forested  and  its 
misuse,  mismanagement  and  neglect  jeopardize 
the  government's  holdings.  General  legisla- 
tion is  urged  to  acquire  the  private  land  by 
purchase  or  exchange. 

The  1919  fire  season  was  unusually  severe 
and  long  drawn  out,  the  report  states.  It  was 
the  third  successive  year  of  severe  drought  in 
the  northwest,  and  the  worst  of  the  three. 
Fires  began  to  occur  before  much  of  the  cus- 
tomary work  of  preparation  had  been  done, 
and  this  imposed  a  further  handicap  upon  the 
forest  force,  which  had  been  depleted  by  the 
loss  of  many  experienced  men.  The  total 
number  of  forest  $res  in  the  National  Forests 
was  6,800,  or  1,227  greater  than  in  the  pre- 
vious year.  The  area  of  National  Forest 
lands  burned  over  was  2,000,084  acres,  the 
estimated  damage  was  $4,919,769,  and  tbe  total 
cost  of  fire  fighting  was  $8,039,615. 

GYPSUM  FELLOWSHIPS 

At  the  recent  anniial  meeting  of  the  Gyp- 
sum Industries  Association,  they  provided  for 
jsix  to  eight  fellowships,  each  bearing  a  stipend 
of  $1,000  to  $1,500  a  year,  depending  on  the 
training  and  ability  of  the  holder. 
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Tliese  fellowships  are  to  be  located  at  vari- 
ous agricultural  colkges  in  the  eastern  part 
of  the  United  States  for  the  purpose  of  inyesti- 
gating  the  use  of  gypsum  in  crop  production 
and  for  making  a  fundamental  study  of  the 
relation  of  sulphur  to  ciop  nutrition  and 
growth. 

The  revival  of  interest  in  gypsum  and  other 
sulphur  fertilizers  has  largely  grown  out  of  the 
remarkable  results  that  agricultural  scientists 
and  farmers  of  Oregon  and  Washington  are 
obtaining  from  the  use  of  sulphur  sources  on 
alfalfa  and  clover,  and  other  legumes.  In 
many  of  the  soils  of  these  states  a  leguminous 
crop  can  not  be  successfully  grown  without  an 
addition  of  a  sulphur  source,  and  such  addi- 
tions give  increases  in  yield  ranging  from  25 
to  600  per  cent 

Two  of  these  are  to  be  used  in  continuing 
the  fellowships  that  have  already  been  in  opera- 
tion for  considerably  more  than  a  year  at  the 
University  of  Chicago  and  at  Iowa  State 
College.  The  others  will  be  strategically  dis- 
tributed at  state  agricultural  colleges  and  ex- 
periment stations  in  central  and  eastern 
United  States. 

THE  NATIONAL  MUSEUM  AND  DR.  JORDAN 

,  On  the  occasion  of  the  seventieth  birthday 
of  David  Starr  Jordan,  chancellor  emeritus  of 
Stanford  University,  which  occurred  on  Jan- 
uary 19,  the  followiug  letter  was  addressed  to 
him  by  Dr.  Charles  D.  Walcott,  secretary  of 
the  Smithsonian  Institution: 

On  the  occasion  of  your  seventieth  birthday, 
permit  me,  on  behalf  of  the  Smithsonian  Institu- 
tion and  ^e  National  Mnseum,  to  offer  my  con- 
gratolations  as  well  as  thanks  for  your  f aithf \il 
cooperation  during  half  a  centory. 

For  fnlly  fifty  years  you  haye  labored  for  the 
high  ideals  expressed  by  the  founder  of  this  in- 
stitution in  the  words  "increase  and  diffusion  of 
Imowledge  among  men,"  and  for  nearly  the  same 
period  your  work  has  been  in  close  association 
-with  the  institution  and  its  staff. 

Your  work  has  also  been  intimately  connected 
with  the  National  Museum  since  its  organization 
as  such,  and  your  scientific  papers  are  among  the 
most  valued  oontributions  to  the  museum's  pubb- 
cations  from  its  very  first  volume  to  the  latest. 


Your  early  associations  were  with  Baird,  Gill, 
Brown,  Goode  and  Tarleton  Bean,  and  your  name 
will  go  down  in  the  museum's  history  linked  with 
theirs.  No  wonder  we  have  always  regarded  you 
as  one  of  us,  and  we  know  that  this  sentiment  is 
being  reciprocated  by  you. 

As  a  slight  token  of  my  appreciation  of  your 
services  to  science  and  to  the  museum,  may  I  not 
ask  you  to  accejyt  the  designation  as  honorary 
associate  in  zoology  f 

I  trust  that  you  may  be  spared  for  many  more 
years  to  continue  your  work. 


SCIENTIFIC  NOTES  AND   NEWS 
WiLLUM  Thompson  Sedqwiok,  professor  of 
biology  in  the  Massachusetts  Institute  of  Tech- 
nology since  1883,  died  on  January  25,  aged 
sixty-five  years. 

At  a  meeting  of  the  Soci6t6  beige  de  M6de- 
cine  of  Brussels,  Belgium,  held  on  December 
27, 1920,  Dr.  William  H.  Welch,  director  of  the 
school  of  hygiene  and  public  health  of  the  Johns 
Hopkins  ITmversity,  and  Dr.  Simon  Flexner, 
the  director  of  the  Eockefeller  Institute  for 
Medical  Besearch,  were  made  honorary  mem- 
bers of  that  organization. 

;  The  dinner  and  reception  given  by  the  med- 
ical profession  of  Philadelphia  to  Dr.  William 
W.  Keen,  at  the  Bellevue  Stratford  Hotel,  on 
January  20,  in  honor  of  his  eighty-fourth 
birthday,  was  attended  by  600  physicians  and 
friends.  Dr.  George  de  Schweinitz  was  the 
toastmaster,  and  the  speakers  included  Dr. 
William  H.  Welch,  Baltimore;  Dr.  J.  Chalmers 
DaOosta,  Philadelphia,  and  Mr.  David  Jayne 
HilL  Major-Oeneral  Merritte  W.  Ireland,  sur- 
geon-general, IT.  S.  Army,  presented  a  specially 
bound  volume  containing  addresses  and  letters 
as  a  tribute  to  Dr.  Keen,  and  Dr.  William  J. 
Taylor,  of  the  College  of  Physicians,  presented 
a  life  size  bust  of  Dr.  Keen  in  army  uniform, 
by  Samuel  Murray.  Dr.  Keen  in  responding 
made   an   address   that   will   be   printed   in 

SOIENOE. 

A  PORTRAIT  of  Dr.  Samuel  W.  Lambert,  dean 
emeritus  of  the  college  of  physicians  and  sur- 
geons, Columbia  University,  was  presented  to 
the  college  on  January  28.    The  presentation 
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was  made  by  Dr.  Oeorge  S.  Huntin^rton,  pro- 
fessor of  anatomy. 

The  John  Fritz  gold  medal  for  notable  sci- 
entific and  industrial  achievement  has  been 
awarded  to  Sir  Robert  Hadfield»  inventor  of 
manganese  steel  and  leader  of  the  British 
steel  industry.  The  award  of  the  medal  has 
been  authorized  unanimously  by  the  sixteen 
members  of  the  committee  representing  the 
national  organizations  of  civil,  mechanical, 
mining,  metallurgical  and  elecftrical  engineers. 
The  medal  was  established  in  1902  in  honor  of 
John  Fritz,  iron-master  of  Bethlehem,  Pa. 

The  Honor  Society  of  Agriculture,  Ganmia 
Sigma  Delta,  with  chapters  in  the  University 
of  Minnesota,  University  of  Nebraska,  Uni- 
versity of  Missouri,  Iowa  State  College, 
Oregon  Agricultural  College,  Kansas  State 
College,  State  College  of  Utah  and  Alabama 
Polytechnic  Institute  conferred  honorary  mem- 
bership for  distinguished  services  to  agricul- 
ture on  Dr.  Eugene  Davenport,  of  the  Uni- 
versity of  Illinois;  Dr.  T.  B.  Osborn,  of  Yale 
University;  Dr.  H.  P.  Parmsby,  of  State  Col- 
lege, Pennsylvania,  and  Dr.  L.  H.  Bailey,  of 
Ithaca,  N.  Y.  The  medal  was  conferred  upon 
Dr   Davenport 

The  twenty-fifth  anniversary  of  the  publi- 
cation of  the  discovery  of  the  roentgen  ray 
by  Professor  Boentgen  has  been  celebrated 
with  tributes  to  Roenl^n  in  Germany.  He 
retired  last  spring  from  the  chair  of  exi)eri- 
mental  physics  at  the  University  of  Munich. 

Dr.  £.  O.  Teale  has  been  appointed  govern- 
ment geologist  of  Tanganyika  Colony,  for- 
merly (German  East  Africa. 

Professor  E.  B.  Mathews,  of  the  Johns 
Hopkins  University,  has  been  appointed  chair- 
man of  the  advisory  council  of  the  United 
States  Board  of  Surveys  and  Maps. 

The  $5,000  prize  offered  by  Mr.  Higgina 
through  the  Scientific  American  for  the  best 
I)opular  essay  on  the  Einstein  theories  was 
awarded  to  the  essay  submitted  by  Mr.  L. 
Bolton,  of  London.  It  appears  in  the  Scien- 
tific American  for  February  6,  and  will  be 
followed  in  subsequent  issues  by  a  number  of 


the  other  essays,  some  in  full  and  others  in 
part 

Officrrs  of  the  American  Anthropological 
Association  have  been  elected  as  follows:  W. 
C.  Farabee,  of  the  University  of  Pennsyl- 
vania, president;  A.  V.  Kidder,  of  Phillips 
Andover  Academy,  secretary;  J.  R.  Swanton, 
of  the  Bureau  of  Ethnology,  treasurer  and 
editor. 

The  Missouri  Society  for  Mental  Hygiene 
was  organized  in  St.  Louis  on  January  13, 
with  the  following  officers:  Dr.  M.  A.  Bliss, 
president;  Dr.  J.  F.  McFadden,  secretary;  Dr. 
J.  E.  W.  Wallin,  treasurer. 

The  American  Journal  of  Psychology,  es- 
tablished by  Dr.  G.  Stanley  Hall  in  1887,  and 
since  edited  by  him,  has  been  acquired  by 
members  of  the  department  of  psychology  of 
Cornell  University,  and  will  hereafter  be 
edited  by  Professor  E.  B.  Titchener. 

The  Rockefeller  Foundation  announces  the 
election  of  Miss  Norma  Foster  Stoughton,  to 
become  assistant  secretary  of  the  Rockefeller 
Foundation,  and  Miss  Margery  K.  Eggleston, 
to  become  assistant  secretary  of  the  China 
Medical  Board,  a  department  of  the  founda- 
tion. Miss  Stoughton  entered  the  staff  of  the 
Rockefeller  Foundation  in  1916  and  has  made 
a  special  study  of  hospital  administration  and 
service.  Miss  Eggleston  has  been  since  1914 
with  the  Oeneral  Education  Board,  the  China 
Medical  Board  and  the  Rockefeller  Founda- 
tion. In  addition  to  her  position  with  the 
China  Medical  Board  she  has  just  been  ap- 
pointed assistant  secretary  of  the  trustees  of 
the  Pdcing  Union  Medical  College,  an  institu- 
tion erected  and  maintained  in  Peking  by 
funds  of  the  Rockefeller  Foundation. 

Dr.  William  W.  Cort,  associate  professor  of 
helminthology  in  the  school  of  hygiene  and 
public  health  of  Johns  Hopkins  University, 
has  been  appointed  director  of  the  expedition 
recently  formed  by  the  International  Health 
Board  of  the  Rockefeller  Foundation,  New 
York,  to  study  the  hookworm  larvae  in  Trini- 
dad, West  Indies.  The  expedition  will  leave 
for  Trinidad  about  May  1  and  will  be  gone 
four  months.    Dr.  Cort  will  be  assisted  by  Dr. 
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J.  E.  Ackert,  professor  of  parasitology  of  the 
Kansas  State  Agricidtural  College,  and  by  Dr. 
D.  L.  Augustine,  assistant  in  medical  zoology 
at  the  Johns  Hopkins  University. 

Dr.  Ludwig  Silberstein,  of  the  research 
laboratory  of  the  Eastman  Kodak  Company, 
delivered  a  series  of  fifteen  lectures  before  the 
faculty  and  students  of  the  University  of 
Toronto  on  January  10-22.  The  first  six 
lectures  were  devoted  to  explaining  the  gen- 
eral procedure  of  fixing  events  in  space  and 
time,  and  to  developing  the  presence  of  special 
relativity  with  their  consequences  and  applica- 
tions to  optics  and  to  dynamics  of  a  particle. 
The  next  six  lectures  were  devoted  to  the  con- 
ceptual as  well  as  the  mathematical  aspects 
of  general  relativity  and  gravitation  theory. 
The  last  three  lectures  were  concerning  the 
quantum  theory  of  spectra. 

At  the  meeting  of  the  American  Philo- 
sophical Society  on  Friday  evening,  February 
4,  Dr.  John  C.  Merriam,  president  of  the  Car- 
negie Institution  of  Washington,  read  a  paper 
entitled  **  Researches  on  the  antiquity  of  man 
in  California." 

The  Aldred  lecture  was  delivered  at  the 
Royal  Society  of  Arts  on  January  12,  by  Dr. 
C.  S.  Myers,  director  of  the  psychological  lab- 
oratory, and  lecturer  in  experimental  psychol- 
ogy, University  of  Cambridge.  The  subject 
was  '^Industrial  Fatigue." 

The  American  Roentgen  Ray  Society  will 
award  $1,000  to  the  American  author  of  the 
best  original  research  in  the  field  of  the 
roentgen  ray,  radium  or  radio-activity. 

Mart  Watsow  Whitney,  professor  of  as- 
tronomy emeritus  and  from  1889  to  1910 
director  of  the  observatory  of  Vassar  College, 
died  on  January  20  aged  seventy-three  years. 

Dr.  Lincoln  Ware  RmDLE,  assistant  pro- 
fessor of  cryptogamic  botany  and  associate 
curator  of  the  Farlow  Herbarium  of  Crypto- 
gamic botany,  died  at  his  home  in  Cambridge 
on  January  16  in  the  forty-first  year  of  his 
age. 

Prince  Peter  Alexeievitch  Krapotkin,  dis- 
tinguished as  a  geographer  and  for  his  books 
on  science  and  natural  history,  has  died  at 
Moscow  at  the  age  of  seventy-eight  years. 


M.  Paixlev^,  professor  of  mathematics  at 
Paris  and  former  prime  minister  has  returned 
from  China  to  which  he  had  been  "sent  on  a 
mission  concerning  Chinese  universities  and 
railways.  He  has  obtained  from  the  Chinese 
government  the  promise  of  an  annual  sub- 
vention of  100,000f.  for  an  institute  of 
Chinese  higher  studies  in  Paris.  The  Chinese 
government  has  also  agreed  to  the  creation,  in 
one  of  the  Chinese  universities,  of  an  affiliated 
branch  of  the  University  of  Paris,  and  it  will 
devote  to  this  purpose  the  sum  of  500,000f. 
annually,  on  con<}ition  that  the  French  gov- 
ernment gives  the  same  amount.  The  Chinese 
president  has  further  promised  to  have  repro- 
duced the  collection  of  four  great  classics 
which  contain  the  essence  of  Chinese  civiliza- 
tion, and  to  present  three  copies  to  France. 
These  volumes  run  to  not  less  than  5,000,000 
pages. 

The  British  Medical  Journal  states  that  the 
late  Dr.  A.  J.  Chalmers,  the  authority  on  trop- 
ical diseases,  who  died  on  his  way  home  on 
leave  in  April  last,  left  a  valuable  collection 
of  medical  books  mainly  on  tropical  diseases, 
and  including  some  almost  priceless  incunab- 
ula. The  whole  of  these,  with  the  exception 
of  about  sixty  volumes,  presented  to  the  Royal 
College  of  Physicians  of  London,  have  been 
jHfiven  by  Mrs.  Chalmers  to  the  Royal  Society 
p{  Medicine,  which  has  decided  that  the  col- 
Ifection  shall  be  kept  together  and  be  known  as 
the  "Chalmers  Collection.'*  Mrs.  Chlamers 
has  presented  the  society  with  the  sum  of  £500 
for  the  shelving  and  furnishing  of  a  room  in 
which  the  books  will  be  kept  as  a  memorial  of 
her  husband.  It  is  hoped  that  the  collection 
of  books  on  tropical  medicine  will  be  added  to 
from  time  to  time,  and  the  room  chosen  for 
the  Chalmers  Library  is  well  adapted  for  the 
purpose.  This  coincides  with  the  reconstruc- 
tion of  the  new  Section  of  Tropical  Medicine 
and  Parasitology.  The  section  was  formed  in 
1912,  but  was  suspended  during  the  war,  and 
has  only  this  session  been  formerly  consti- 
tuted. The  new  section  will  start  with  a  li- 
brary  of  its  own — ^perhaps  the  finest  collection 
of  books  on  tropical  medicine  to  be  found 
anywhere. 
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The  third  half-yearly  report  on  the  progress 
of  civil  aviation  in  England  has  been  issued  as 
a  White  Paper.  According  to  the  abstract  in 
Nature  it  is  pointed  out  that  r^ular  air  serv- 
ices have  now  been  established  from  London 
to  Paris,  Brussels  and  Amsterdam,  and  that 
passenger,  mail  and  goods  traffic  is  increasing. 
The  total  number  of  aeroplane  miles  flown  in 
the  half-year  ending  September  80,  1920,  is 
nearly  700,000,  whilst  the  aggregate  since  May, 
1919,  exceeds  1,000,000.  The  number  of  pas- 
sengers by  air  exceeds  80,000,  whilst  the  goods 
carried  weigh  little  less  than  90  tons.  In  value 
the  imported  goods  exceed  £500,000,  whilst  the 
exports  and  re-exports  are  about  half  that 
amount.  As  part  of  the  mail  services,  about 
50,000  letters  have  passed  each  way  between 
London-Paris,  Brussels  and  Amsterdam  with 
a  regrularity  which  is  notable.  Of  the  three 
routes  the  best  shows  94  per  cent,  of  deliveries 
within  three  hours  of  schedule  time,  and  the 
worst  76  per  cent.  As  part  of  the  organization 
for  further  improving  these  records,  it  is 
stated  that  the  wireless  direction-flnding  appa- 
ratus installed  at  Croydon  has  proved  its  value, 
enabling  aircraft  to  correct  their  course  in 
thick  weather.  The  equipment  of  aircraft  with 
apparatus  for  wireless  telephony  is  extending, 
as  it  is  found  to  be  of  considerable  assistance 
to  navigation.  The  fatal  accidents  are  given 
as  in  the  ratio  of  1  per  60,000  miles  flown  or 
jper  6,000  passengers  carried.  The  interna- 
tional character  of  flying  is  brought  out  in  a 
statement  of  activities  in  other  countries. 


rly   \ 
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UNIVERSITY  AND   EDUCATIONAL 
NEWS 

Following  the  investigations  made  by  Pro- 
fessor S.  C.  Prescott,  instructor  in  industrial 
biology  of  the  department  of  biology  and 
public  health  of  the  Institute  of  Technology, 
who  has  just  returned  from  Seattle,  where  he 
studied  the  work  of  the  College  of  Fisheries  of 
the  University  of  Washington,  it  has  been  an- 
nounced that  the  administrative  committee 
of  the  institute  is  considering  the  inclusion 
of  a  course  in  the  scientific  problems  of  fish 
culture  and  problems  of  the  fisheries.  Estab- 
lishment of  a  college  of  fisheries  similar  to 
that  of  the  University  of  Washington  has  also 


been   suggested   to   Harvard   University,    by 
leading  men  in  the  fishing  industry  at  Boston. 

Heretofore  Brazil  has  had  no  regular] 
coordinated  university  though  she  has  had  in- 
dividual faculties  vested  with  the  power  to 
confer  degrees.  The  faculties  of  law  and 
medicine  and  the  polytechnic  institute  of  Bio 
de  Janeiro  have  now  been  combined  and  will 
be  known  henceforth  as  the  University  of  Rio  ' 
de  Janeiro.  ^ 

Dr.  John  ]\£  Thomas,  since  1908  president 
of  Middlebury  CoU^e,  has  accepted  the  presi- 
dency of  the  Pennsylvania  State  College. 

Dr.  E.  K.  Marshall,  professor  of  pharma- 
cology in  Washington  University,  has  been 
elected  professor  of  physiology  in  the  Johns 
Hopkins  Medical  School,  beginning  in  July. 
Dr.  Marshall  received  his  bachelor's  degree 
from  Charleston  Collie,  1908,  and  the  doc- 
torate in  philosophy  and  medicine  from  the 
Johns  Hopkins  University. 

At  Yale  University  the  following  lecturers 
in  si)ecial  applications  of  organic  chemistry  in 
the  industries  have  been  appointed :  Dr.  Balph 
H.  McKee,  professor  of  chemical  engineering, 
Columbia  University;  Dr.  Moses  L.  Crossley, 
research  chemist,  Calco  Chemical  Co.;  Dr. 
P.  A.  Levene,  biochemist,  Rockefeller  Institute 
for  Medical  Research;  Dr.  David  Wesson,, 
technical  manager.  The  Southern  Cotton  Oil 
Co. ;  Dr.  Harry  N.  Holmes,  professor  of  chem- 
istry, Oberlin  College,  and  Dr.  Elmer  V.  Mc- 
Collum,  professor  of  chemistry.  School  of  Hy- 
giene, Johns  Hopkins  University. 


DISCUSSION   AND    CORRESPONDENCE 

ASTRONOMICAL  RESEARCH  IN  THE  SOUTH- 
EASTERN  STATES 

To  THE  Editor  of  Sciencb:  In  Soienob, 
December  10,  1920,  page  545,  I  commented 
upon  the  interesting  fact  that  the  observatory  - 
of  the  University  of  Virginia,  named  after  the 
donor,  Mr.  McCormick  of  Chicago,  is  the  only 
active  observatory  in  our  southeastern  states. 
My  further  comment  that  Barnard  and  other 
astronomical  enthusiasts,  bom  and  gro^m  to 
manhood  in  the  former  slave-holding  states, 
had  found  their  opportunities  in  the  great 
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northern  obeeryatories,  was  incorrect  and  un- 
just, in  that  it  overlooked  the  ease  of  Dr.  0. 
P.  OliTier,  for  several  years  an  astronomy  in 
the  MoCormick  Observatory.  I  regret  exceed- 
ingly this  oversight,  and  I  am  at  a  loss  to  ex- 
plain it^  especially  as  Dr.  Olivier  was  for  a 
year  a  member  of  the  staff  of  the  Lick  Ob- 
servatory, and  his  valued  astronomical  con- 
tributions are  thoroughly  familiar  to  me.  It 
is  my  duty  and  pleasure  to  say  that  the  ob- 
servatory of  the  University  of  Virginia, 
thanks  in  good  measure  to  the  abilities  and 
enthusiasms  of  Director  Mitchell  and  astrono- 
mer Olivier,  is  as  efficient  in  good  works  as 
any  existing  observatory.  It  is  greatly  to  be 
regretted  that  their  financial  resources  are  so 
limited. 

I  should  like  to  say  that  my  conmients  upon 
the  astronomical  situation  in  the  southeastern 
states  were  primarily  not  intended  to  be  taken 
in  the  negative  sense.  There  was  with  me 
the  hope  that  a  public  expression  on  the  sub- 
ject might  lead  to  a  better  realization  of 
existing  needs,  and  to  more  adequate  financial 
provision  in  the  positive  sense. 

W.  W.  Campbell 

TECHNICAL    STUDY    AT    OBERLIN    COLLEGE 

In  Science  for  December  81  I  find  a  note: 

It  la  planned  to  establiflfa  a  technical  school  at 
Oberlin   College  with   accommodation   for   about 
hundred  students. 


This  statement  is  not  quite  correct  Presi- 
deaat  King  has  several  times  proposed,  upon 
his  own  responsibility  and  doubtless  merely 
for  informal  consideration,  a  plan  for  tech- 
nical departments  chiefly  in  chemical  engi- 
neering and  metallurgy.  I  believe  the  pro- 
posal has  not  yet  come  to  the  faculty  for  for- 
mal consideration,  so  of  course  does  not  have 
their  endorsement.  As  all  matters  of  internal 
policy  and  administration  in  Oberlin  are  con- 
trolled l^  the  faculty,  in  accordance  with  an 
old  vote  of  the  trustees  twice  recently  re- 
affirmed and  now  in  part  of  the  nature  of  a 
contract,  it  is  evident  the  proposal  has  not  yet 
taken  the  first  formal  step  toward  adoption. 
President  King,  who  is  one  of  the  staunchest 


supporters  of  this  Oberlin  system,  apparently 
thinks  that  it  is  not  yet  time  for  formal  con- 
sideration of  the  plan.  It  has  been  mooted 
for  two  years,  and  indeed  over  fifteen  years 
ago  something  of  the  sort  was  suggested,  but 
it  has  received  only  individual  consideration 
by  members  of  the  faculty.  Judging  from 
numerous  conversations,  I  think  the  faculty, 
if  th^  are  asked  to  consider  it»  will  decide 
the  plan  to  be  unwise.  A  general  feeling 
among  the  faculty  is  that  Oberlin's  effort 
should  be  centered  upon  strengthening  herself 
in  every  way  as  a  college  before  entering  upon 
university  or  technical  school  work. 

2i£ATNARD   M.    MbTOALF 

URTHBR    REMARKS    ON    "THE    USE    OF    THE 
TERM  FOSSIL" 

The  short  article  entitled  "  The  Use  of  the 
Term  Fossil''  published  in  No.  1380  of 
Science  seems  to  have  fulfilled  the  writer's 
object  of  stimulating  discussion.  The  first 
criticism,  by  Garret  P.  Serviss,  appeared  in 
the  Sunday  American^  and  while  approving 
'' poetic  license"  the  author  continues  the 
plea  for  a  more  careful  use  of  scientific  terms 
by  the  scientist,  as  follows: 

Half  the  fogs  that  tronhle  the  ordinary  reader 
when  he  undertakes  to  traverse  the  fields  of  sci- 
ence are  dne  to  tbe  capricions  use  of  words  which 
oaght  to  have  an  invariable  signification. 

In  No.  1348  of  SoiENCB,  under  the  title 
"Professor  Field's  Use  of  the  Term  Fossil," 
Professor  Authur  M.  Miller  suggests  the 
following  definition:  "Any  trace  of  an 
organism  that  lived  in  a  past  Geological 
Age."  He  then  states  that  such  expressions 
as  "fossil  suncracks"  and  "fossil  flood 
plains"  are  "illuminating"  and  "apt"  and 
"are  valued  contributions  to  geological 
phraseology."  In  a  recent  contribution  by 
a  well-known  paleobotanist,  we  find  the  term 
"fossil  climate."  Would  it  be  considered 
"illuminating"  or  "apt"  to  define  paleo- 
dimatology  as  the  study  of  "  fossil  climates  "  t 
There  is  a  science  of  words  as  well  as  of 
things,  and  is  it  not  true  that  much  of  the 

1  Jnly  22,  1920. 
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misunderstanding  in  biological  discussions 
arises  from  the  misuse  of  such  terms  as  mu- 
tation and  saltation  f  We  would  not  quibble 
with  Archbishop  Trench's  remark  that  words 
simply  will  not  stay  tied  as  regards  their 
meaning  but  are  "constantly  drifting  from 
their  moorings,"  but  the  more  the  scientist 
allows  his  vocabulary  to  drift  the  more  is  he 
disturbed  by  the  redefined  or  original  terms 
of  his  colleagrues  who,  believeing  it  impossible 
to  use  words  of  two,  three  or  more  meanings, 
continue  to  inflict  long-suffering  humanity 
with  an  ever-increasing  nomenclature.  Rather 
do  we  agree  with  Alice  who,  after  listening  to 
a  dissertation  by  Humpty  Dumpty  in  which 
he  makes  his  words  mean  what  he  chooses 
them  to  mean — "neither  more  nor  less," 
comes  to  the  conclusion  that  his  remarks  are 
not  particularly  illuminating.  Of  course 
Humpty  Dumpty  was,  among  other  things,  a 
poet,  not  a  geologist! 
But  Professor  Miller  also  states  that 

The  definitioii  proposed  by  .  .  .  Field  ...  is 
faulty  in  that  it  ern  in  the  Idme  concept.  He  has 
committed  (the  popular  error  of  eonsideiing  his- 
toric synonymous  with  the  present  geological  epoch. 

This  is  an  unfortunate  misstatement  by 
Professor  Miller  and  it  is  only  necessary  to 
quote  from  the  original  text  to  show  that 
Field  was  not  making  the  "popular  error" 
implied 

A  fossil  is  an  object  which  indicates  former  ex- 
istence of  an  organism  yiAach  has  been  buried  and 
preeerved  previous  ito  historic  time.  Accord&ng  to 
this  definition  the  mastodon  preserved  in  the  arctic 
ice  is  a  fossil;  the  leaf  buried  in  the  gutter  ds  not. 

It  is  also  worth  noting  that  Schuchert  and 
others  distinguish  the  recent  or  historic 
period  as  beginning  the  Psychozoic  era.  If 
in  agreeing  with  this  concept  an  error  has 
been  committed,  it  is  certainly  not  a  "popu- 
lar" one. 

Paleontology,  the  study  of  ancient  life,  is 
literally  the  study  of  fossils.  Paleo  is  ac- 
cepted in  earth  science  as  meaning  geologic- 
ally ancient.  As  a  last  analysis,  which  is  the 
more  "apt,"  paleo  climates  or  "fossil 
climates  "  ? 


Professor  Miller's  constructive  criticism 
consists  of  the  new  definition  already  quoted. 
It  has  the  advantage  of  being  brief,  but  in 
using  the  expression  "past  geological  age" 
(subdivision  of  the  present  geological  epoch, 
i.e..  Bronze  Age)  he  appears  to  make  a  very 
slight  geological  time  distinction  indeed. 
After  careful  reading  of  the  whole  text,  we 
are  under  the  impression  that  he  means  "  past 
geological  epoch"  or  pre-historic! 

KicHARD  M.  Field 

dxpabticxnt  op  gsologt, 
Bbown  Univkbsitt 

THE  BIOGRAPHICAL  DIRECTORY  OP  AMERICAN 
MEN   OP  SCIENCE 

The  third  edition  of  the  Biographical 
Directory  is  now  in  type;  it  will  be  published 
as  soon  as  the  printers  can  complete  their  part 
of  the  work.  The  editor  ventures  to  ask  for 
the  return  of  all  proofs  and  also  for  informa- 
tion in  case  proof  has  not  been  received  A 
second  copy  of  the  proof  (by  letter  post  and 
with  return  letter  postage)  has  been  sent  to 
those  who  did  not  return  the  first  copy  within 
a  reasonable  time.  If  it  is  not  known  that  a 
scientific  man  can  be  reached  at  the  address 
given,  or  even  that  he  is  living,  it  will  in  most 
cases  be  undesirable  to  include  the  biograph- 
ical sketcL 

It  is  gratifying  that  the  number  of  those 
engaged  in  scientific  work  in  America  has  in- 
creased from  about  4,000  in  1905  to  about 
10,000  at  the  present  time.  This  circum- 
stance, however,  has  greatly  enhanced  the 
labor  and  the  cost  involved  in  the  preparation 
of  the  work,  and  it  is  not  possible  to  write 
individual  letters  of  enquiry  in  all  cases  where 
this  might  be  desirable.  The  editor  conse- 
quently makes  public  this  request  for  the 
return  of  the  corrected  proofs  of  all  biograph- 
ical sketches. 

J.  McEeen  Cattell 

Garbison-on-Hxjdson,  N.  Y. 


QUOTATIONS 

WHEN  AN  INVENTION  IS  NOT  AN  INVENTION 

There  exists  in  our  patent  and  copyright 
laws  a  gap  which  has  always  seemed  to  us  a 
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kxnentable  one,  and  one  which  there  is  not 
the  slightest  justification  for  leaving  unfilled. 
This  has  to  do  with  the  invention — ^we  use  the 
word  though  the  law  denies  its  propriety — of 
printed  forms  for  the  keeping  of  accounts  or 
any  other  purpose. 

It  goes  without  saying  that  much  skill  and 
thought  may  be  expended  upon  the  formula- 
tion of  a  set  of  forms  which  shall  be  the  last 
word  in  furnishing  a  framework  for  the  proper 
recording  of  a  certain  kind  of  data.  Business 
of  many  kinds  is  dependent  upon  tabular  de- 
vices of  this  sort  under  one  head  or  another; 
the  invention  of  such  a  form  may  be  of  great 
value  to  its  users.  It  would  seem  that  the  man 
who  devotes  his  time  and  energy  and  ingenuity 
to  getting  up  a  thing  of  the  sort  ought  to  be 
rewarded  to  the  same  degree  and  in  the  same 
manner  as  the  man  who  invents  a  new  safety 
pin  or  a  novel  design  for  a  perfumery  bottle 
or  a  clever  trade-mark.  But  under  the  law 
and  the  decisions  as  they  now  stand  he  is  able 
to  get  no  protection  of  any  description;  you  or 
I  or  anybody  else  may  manufacture  and  sell 
his  form  in  direct  competition  with  him  and 
he  has  no  redress  save  to  undersell  us. 

The  hitch  lies  in  the  fact  that  the  law  de- 
fining invention  is  so  worded  that  a  blank  form 
to  be  filled  in  by  the  user  is  not  an  invention. 
It  has  no  mechanical  features,  and  it  is  not  a 
process  or  a  product.  If  the  inventor  be  suffi- 
ciently ingenious  to  design  it  in  such  fashion 
that  the  user  has  to  punch  a  hole  as  part  of 
the  process  of  using  it,  or  join  two  parts  of  it 
in  a  certain  predetermined  relationship,  or 
fold  the  left  fifth  over  upon  the  right  fifth  and 
tear  them  half  off  and  turn  one  of  them  over 
again  in  order  to  bring  into  juxtaposition  two 
parts  of  the  paper  that  were  originally  remote, 
this  constitutes  the  mechanical  feature  neces- 
sary to  make  the  form  stand  up  under  fire  as 
an  **  invention  "  entitled  to  patent  protection. 
But  in  the  absence  of  such  a  feature  the  patent 
examiners  will  have  nothing  to  do  with  it; 
and  if  the  unhappy  inventor  turns  to  the 
copyright  division,  he  learns  that  whether  his 
device  is  an  invention  or  not,  it  certainly  is  no 
publication  and  he  can  not  protect  it  by  copy- 


right.    Even  the  feeble  solace  of  a  design 
patent  seems  denied  him. 

The  situation  has  long  been  familiar  to  us. 
We  are  inspired  to  comment  on  it  by  a  sub- 
scriber who  shows  us  a  farmers'  account  book 
which  he  has  devised.  This  is  an  admirable 
article,  and  at  the  same  time  it  fills  a  want; 
for  the  farmer,  never  an  accountant,  is  re- 
quired to  keep  accounts  under  penalty  of  pay- 
ing an  income  tax  on  a  lot  of  income  that 
isn't  income.  But  our  subscriber  can't  adver- 
tise his  little  book  decently,  for  if  he  does 
some  substitute  that  doesn't  have  to  meet  any 
advertising  expense  will  appear  and  wipe  out 
his  market.  We  think  he  has  a  grievance 
against  the  government  that  tells  him  that  an 
invention  is  sometimes  an  invention  and  some- 
times isn't. — Scientific  American. 


SCIENTIFIC  BOOKS 

"  The  Airplane/'  By  Fredbbiok  Bedell,  Cor- 
nell University.  D.  Van  Nostrand  Co. 
Pp.  267. 

The  theory  of  flight  has  more  than  kept  pace 
with  the  development  of  the  airplane.  It  is 
possible,  on  the  basie  of  constants  determined 
in  wind  tunnels,  to  predict  very  closely  the 
performance  of  an  existing  airplane  or  to  de- 
sign a  plane  for  some  desired  performance. 
The  fundamentals  of  this  theory  of  flight  are 
embodied  in  a  number  of  recent  treatises  and 
are  readily  available  to  the  student.  In  Be- 
dell'e  work  they  are  not  only  available  but  are 
presented  in  so  attractive  and  understandable 
a  form  as  to  compel  the  interest  of  the  reader. 
The  present  reviewer  has  read  the  book  through 
twice,  for  the  pleasure  of  following  so  mas- 
terly a  presentation.  Everything  is  reduced 
to  its  simplest  terms;  every  idea  is  driven 
home;  the  influence  of  each  element  is  illus- 
trated by  a  series  of  graphs;  the  whole  subject 
seems  to  develop  itself.  It  is  a  book  for  the 
amateur,  but  it  is  also  the  beet  of  beginning 
books  for  the  serious  student.  And  it  ex- 
plains so  convincingly  many  things  which  are 
troulblesome  to  the  banner,  as  for  example, 
why  can  not  speed  be  increased  in  level  flight 
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merely  by  opening  the  throttle,  as  in  the  case 
of  an  automobile. 

!  Professor  Bedell's  book  ahows  an  unusual 
gift  for  clean  cut  analysis  and  exposition; 
there  are  but  few  scientific  or  technical  books 
that  demonstrate  these  qualities  in  so  high  a 
degree. 

!  The  book  does  not  attempt  to  extend  the 
science  of  aeronautics.  It  is  devoted  primarily 
to  a  discussion  of  the  problem  of  sustentation; 
the  matter  of  stability  is  also  treated,  but  in  a 
qualitative  way.  It  falls  in  a  category  between 
the  popular  book,  superficial  and  inadequate, 
and  the  treatise,  involved,  and  complicated. 
It  is  a  book  destined  for  a  long  and  useful  life. 

Lionel  S.  Marks 

Habvabd  IlNIVXaSITT 


SPECIAL  ARTICLES 

A  FURTHER  NOTE  ON  WAR  AND  POPULATION^ 

'  In  a  note  pulblished  last  summer^  I  drew  at- 
tention to  the  course  of  the  ratio 
100  Deaths 
""Births 
in  the  principal  belligerent  countries  of  Eu- 
rope between  1918  and  1918.  All  of  the  curves 
presented,  with  the  single  exception  of  that  for 
Prussia,  ended  on  a  high  point  in  1918.  The 
question  was  raised  as  to  what  would  be  their 
course  after  that  year,  and  it  was  ahown  that 
England  and  Wales  gave  a  value  of  73  per  cent 
for  1919  against  92  per  cent  for  the  high  point 
in  1918.  The  first  three  quarters  of  the  year 
1920  give  for  England  and  Wales  a  value  of 
46.8  per  cent.  This  ie  10  points  lower  than  the 
figure  for  1918 1  For  every  death  England  had 
more  than  two  births. 

The  Journal  Officiel  has  recently  pilblished 
the  1919  figures  for  France  (77  non-invaded 
departments  only)  to  the  following  effect: 

100  D       63569400 

-nr-  = -413379- =^^^P^'^^*- 

This  figure  compares  (for  the  same  territory) 

1  Papers  from  the  Department  of  Biometry  and 
Vital  Statistics^  school  of  hygiene  and  public 
health,  Johns  Hopkins  University,  No.  27. 

3  Pearl,  B.,  SonNCi,  N.  8.,  Vol.  LI.,  pp.  663- 
696,  1920. 


with  198  in  1918,  179  in  1917,  198  in  1916, 169 
in  1915,  110  in  1914,  and  97  in  1918.  In  other 
words,  in  the  neact  year  immediately  following 
the  cessation  of  hostilities  France's  death-birth 
ratio  came  back  to  less  than  that  of  1916,  the 
first  whole  year  of  the  war.  With  an  increase 
of  157  per  cent,  in  marriages  in  1919  over  1918 
there  seems  little  risk  in  predicting  that  1920 
will  show  a  ratio  not  far  from  100,  which  will 
be  about  the  normal  prewar  statue^  France 
having  had  for  some  time  a  nearly  stationary 
population.  The  1920  vital  index  for  France 
may  well  prove  to  be  considerably  below  100. 
•  Another,  and  even  more  striking  illustra- 
tion of  the  exceedingly  transitory  effect  of  war 
upon  the  rate  of  population  growtii,  is  seen  in 
the  figures  for  the  City  of  Vienna.  Probably 
no  large  city  suffered  so  severely  from  the  war 
as  did  this  capital.  Yet  observe  what  has 
happened,  as  set  forth  in  Table  I.  To  this 
table  I  have  added,  for  the  sake  of  rounding 
out  the  data  of  this  and  the  former  paper,  Hie 
death-birth  ratios  of  the  United  States  Begis- 
tration  Area  for  as  many  years  as  th^  are 
available,  and  for  Eugland  and  Wales,  1912  to 
1920  (first  three  quarters  of  latter  year). 

TABLE  I 

Percentage  of  Deaihe  to  Births 


Year 

City  of  Vienna 

U.  8.  Blrtb 

ReHitretlon 

Area 

England 
and  WalM 

1912 

1913 

1914 

1916 

1916 

1917 

1918 

1919 

1920 

80 
85 
86 
113 
143 
195 
229 
162 

56 
59 
57 
73 

58 

56 
57 
59 
69 
65 
76 
92 
73 
47* 

These  figures  are  shown  graphically  in  Fig- 
ure 1. 

We  note  that: 

1.  The  high  point  of  the  Vienna  curve  in 
1918,  229  per  cent,  is  higher  than  that  for 
France  (198  i)er  cent),  and  probably  higher 
than  for  any  other  equally  large  aggregate  of 
population  in  the  world. 

B  First  three  quarters  of  year  only. 


Digitized  by 


Google 


SCIENCE 


121 


f9/£ 


1913 


I9t4^ 


1915 


1916 


1917 


fOIQ 


1919 


1920 


YEAR 
Pio.  1.    Sbowio^  the  ehange  in  percentage  wMeb  deatlis  were  of  birthe  in  each  of  the  years  1912  to 
1919  for  Vienna  ( );  1915  to  1919  for  the  United  States  ( );  and  1912  to  1920  for  Eng- 
land and  Wales  ( ). 


2.  The  drop  in  1919  is  sharp  in  its  angle  and 
marked  in  its  amonnt,  the  percentage  coming 
down  nearly  to  line  1916  figure — and  this  in 
spite  of  the  very  distressing  conditions  which 
prevailed  in  Vienna  throughout  1919.  It  is 
not  at  all  improbable,  indeed  rather  it  is  prob- 
able that  Vienna  will  in  1920  show  a  ratio 
under  100 — that  is,  more  births  than  deaths. 
If  this  happens  she  will  have  begun  absolute 
natural  increase  again  in  only  the  second  year 
after  the  cessation  of  hostilities,  during  the 
last  year  of  which  she  had  2i  persons  die  for 
every  one  bom. 

3.  The  war  produced  no  effect  upon  the 
deaih-bizih  ratio  in  tills  country,  as  would 
have  been  expected.  The  influenza  epidemic  in 
1918  raised  the  curve  a  little,  but  it  promptly 
dropped  back  to  normal  in  1919. 

4.  In  England  and  Wales  the  provisional  fig- 


ure indicates  that  1920  will  show  a  lower  vital 
index  than  that  country  has  had  for  many 
years. 

Altogether,  these  examples,  which  include 
the  effects  of  the  most  destructive  war  known 
to  modem  man,  and  the  most  devastating  epi- 
demic since  the  Middle  Ages,  furnish  a  sub- 
stantial demonstration  of  the  fact  that  popula- 
tion growth  is  a  highly  self-reigulated  biolog- 
ical phenomenon.  Those  persons  who  see  in 
war  and  pestilence  any  absolute  solution  of  the 
world  problem  of  population,  as  postulated  by 
Malthus,  are  optimists  indeed.  As  a  matter  of 
fact,  all  history  definitely  teUs  us,  and  recent 
history  fairly  shouts  in  its  emphasis,  that  such 
events  make  the  merest  ephemeral  fiicker  in 
the  steady  onward  march  of  population  growtL 

Raymond  Pearl 
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THE  WASHINGTON  CONFERENCE  ON 

THE  HISTORY  OF  SCIENCE 

The  conference  upon  the  History  of  Science, 
initiated  by  the  American  Historical  Associa- 
tion at  its  annual  meeting  a  year  ago  in  Cleve- 
land, proved  such  a  success  that  the  program 
conmiittee  devoted  another  session  to  the  sub- 
ject this  December  at  Washington.  Simul- 
taneously the  History  of  Science  Section, 
which  has  recently  been  formed  under  the  aus- 
pices of  the  American  Association  for  the  Ad- 
vancement of  Sciencei,  was  meeting  in  Chicago, 
thus  demonstrating  the  widespread  interest  in 
this  promising  field.  This  widespread  interest 
was  further  evidenced  at  Washington  by  the 
variety  of  learned  occupations  represented  by 
the  speakers  who  included,  in  addition  to  pro- 
fessors of  science  and  history,  a  librarian,  a 
college  president,  and  the  head  of  an  institu- 
tion for  research. 

•  Bobert  S.  Woodward,  president  of  the  Car- 
negie Institution  of  Washington,  presided  as 
almost  his  last  official  act  before  retiring  from 
his  long  tenure  of  that  office.  In  his  introduc- 
tory remarks  he  welcomed  the  attitude  of  the 
American  Historical  Association  towards  the 
history  of  science,  emphasized  the  need  of 
breaking  down  the  artificial  barriers  which 
divide  learning  into  different  departments,  and 
recalled  a  scheme  dating  back  to  1907  but 
never  executed  for  a  general  hisrtoxy  of  the 
inductive  sciences  by  a  number  of  collabora- 
tors under  the  direction  of  the  Carnegie  In- 
stitution. 

In  a  paper  on  ''  Recent  Bealignments  in  the 
History  of  Medieval  Medicine  and  Science," 
Dr.  Fielding  H  Garrison,  librarian.  Surgeon 
General's  Office,  warned  against  past  exaggera- 
tion of  medieval  ecclesiastical  hostility  towards 
science,  and  against  deriding  the  science  of 
that  period.  In  British  libraries  alone  Mrs. 
Singer  has  found  30,000  scientific  manuscripts 
from  the  medieval  period,  of  which  some  15,000 
are  medical.  Dr.  Garrison  went  on  to  com- 
pare the  general  character  of  medieval  science 
and  medicine  witii  that  of  other  periods  in- 
cluding our  own,  and  to  appraise  its  relations 
to  them.    The  rapid  progress  of  scientific  dis- 


coveiy  in  more  recent  times  was  convincingly 
illustrated  by  a  paper  on  '^  Developments  in 
Electro-Magnetism  during  the  Past  Hundred 
Years,"  by  Professor  Arthur  E.  Kennelly,  of 
Harvard  University,  who  traced  the  achieve- 
ments of  Ampere,  Farraday,  and  others,  and 
showed  the  far-reaching  influence  and  enor- 
mous importance  of  developments  in  electro- 
magnetics in  well-nigh  every  other  field 
whether  of  scientific  theory  or  of  applied 
science  and  practical  invention:  as,  for  ex- 
ample, the  effect  of  the  theory  of  electrons 
upon  chemistry  and  the  earlier  atomic  theory. 

Professor  James  Harvey  Robinson,  of  the 
New  School  for  Social  Research,  discussed 
with  characteristic  satirical  wit  and  literary 
force  to  the  delight  of  the  large  audience 
"  Free  Thought,  Yesterday  and  To-day,"  from 
the  standpoint  of  the  student  of  intellectual 
history,  comparing  more  especially  the  ways  of 
thinking  of  the  Deists  and  other  eighteenth 
century  philosophers  with  our  own,  and  bring- 
ing out  how  the  rules  and  methods  of  ''the 
intellectual  game"  had  profited  by  the  scien- 
tific advance  of  the  last  century. 

Because  of  the  lateness  of  the  hour  Lyon  G. 
Tyler,  president  emeritus  of  the  College  of 
WilUam  and  Mary,  did  not  read  his  paper 
upon  "  Science  in  Virginia."  It  is  to  be  hoped 
that  not  only  it  but  also  the  other  papers  which 
were  read  may  be  speedily  published  and  rend- 
ered available  for  a  larger  audience. 

Ltnn  Thorndike 
Western  Bbservb  Univebsitt, 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

First  Avenue  and  Tiventy-e^hth  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

CuididatM  for  entfAoee  are  reqaind  to  hare  oompleted  at 
ififtfit  two  Aill  yean  of  oolleffc  work  which  must  {Dclud«  enBHeb 
French  or  German,  and  ioatnietion  wtth  laboiatorjr  woik  la 
Phydoit  Chemistry  and  Biology. 

INSTRUCTION 

Instraotion  begins  oq  the  UstTbunday  in  >eptemberano 
endi  on  the  leoond  Thurtday  in  June.  Clinical  instruction  it 
giren  in  the  Barnes  Uospitai  and  the  St  Louis  Children's  Hoe> 
pitol,  afflliated  with  the  medical  schooL  the  St.  LooU  aty  Hoe> 
piud,  and  in  the  Washington  UniTcrsity  JMspensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Students  who  bare  taken  their  picroedical  work  in  Wash 
ington  UnlTeisi^,  are  eligible  for  the  degree  of  R&  npon  the 
completion  of  the  first  two  years  of  medical  work. 

Students  In  Wssblngton  Uni^rsity  may  parsoe  stndy  ia 
I  mediciasciences  leading  to  the  degree  of  A.M 


andPh.D. 

TUITION 

Hie  toltloo  fte  fi>r  vndeigndnate  medical  stadants  Utm 
Women  are  admitted. 


The  eatalogne  of  the  Medical  School  and  other  Informatloc 
may  be  obtained  1^  application  to  the  Dean. 

EKfid  Atom  ui  Kingshiglmiy  St  Low 


Johns  Hopkins  University 

MacOeal  School 

AeMedtel  Sohool  ban  Internl  Part  of  the  UnlTeiHty  m4 
Is  In  doae  AflUlatten  wltlithe  Johns  Hopkins  Hospttil 

ADMISSION 

Candidates  for  admission  must  be  grsdnates  of  approred 
eoUegee  or  icienUflc  schools  with  at  least  two  year's  instruction, 
Including  laboratory  work,  in  Chemistry,  and  one  year  each  in 
physics  and  biologr,  together  with  eridence  of  a  reading  knowl- 
edge of  French  ana  German. 

Eaeh  class  Is  limited  to  90  students,  men  and  women  being 
admitted  on  the  same  teima.  Kgeepl  In  unmtual  etrauMtanen, 
cppiieatkms  for  admission  wA  iio<  M  eonsidarecf  o/ler  Mif  ItL 

If  raeancles  occur,  students  fh>m  other  Institutions  desiring 
udTaneed  sUndlng  mar  be  admitted  to  the  seoond  or  third  year 
pioTlded  ther  AOttll  all  of  our  xequiremento  and  present  ex. 
oeptlonal  quallfieationa. 


INSTRUCTION 


Theacademlei 


Bacadmnle  year  begins  the  Tueeday  nearest  October  land 
doaes  the  third  Tuesday  in  June.  The  eourse  of  instmoton, 
oeenplesfour  yeari  and  especial  emphaals  U  laid  upon  prac- 
.  ^^^ '°  ^*  laboratories,  in  the  wuds  of  the  Hospital  and 
In  the  DlspeuMry. 

TUITION 

The  charge  for  tuition  la  92S0  per  annum,  payable  In  three 
Instalments  Tliere are  no  extra  feee except  for  rental  of  miozo- 
floope^  eeitaln  expenslTe  supplies,  and  laboratory  brsakage. 

The  annual  announcement  and  application  blanks  may  be 
obtained  brnddiessing  the 

Dean  of  the  Johns  Hopkins  Medica  School 
Waahlngton  and  Monument  Su.       BALTIMORE,  M.  D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  Tneeday.  June  6th,  and  ending  Thursday,  July 


leth,  a  conrM  in  medical  diagnosis,  including  laboratory  ezei^ 
eises  in  clinical  pathology  ana  demonetratii  '"  ' 

anatomy,  will  be  offerea.    The  course  will  I 
students,  fee  tlOO.    Applications  should  be 


Offlce. 


demonstrations  In  pathological 

"*  be  limited  to  licen/y 

made  to  the  Dean's 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{Bmtabtiahed  in  1834) 

ADMISSION:  All  stndents entering  the PreshmaB 
Class  will  be  reqnired  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  •  General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 

COMBINED  COURSES:  Premedicaloonrseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  conrse. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  admitted  to  all  Schools  of  the 
College  of  Medicine 

For  bulletins  apd  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La- 
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Syracuse  Uurersity  CoUegc  of  Medicme 

Entranoe  TwoyMnoCArMopilMdeouiMiBarti 

Req.lreM.tt  Zi^lT%^  ^^TlSjI^'SSi^ 


or  Q«muui.    8is  ladjiSTWi  jmn^  Mmbi- 

I  Aft  OffVtd* 


The  First  Two  Sy2S:*^ 
Years         dteM  Mdkin 

Tke  Third  Year  if  omauitifl  tad  tUalaal  ud  b  dsrolMl  to 

UOarse  ^  dJanoab  mmI  to  tlMnpoutioi.    la  this 

yoor  tlio  nratOMfttio  ooonM  ia  Mocttdao, 
Barivj  aad  Obototrieo  aio  oomplotod. 

The  Fourth      b  •UaleaL    Stodoato  ^oad  tbo  oatirs  fon- 

Year  Coarse  iBhoMHabnadorMnfalmporrisioa.  Tke 
9^dSi  fliOTk  tokw  tk«  hbtoiy,  Hakw  the 
phyiieal  ttamiaation  mad  tk«  laborator7 


^tioB^  anirw  at  a  diagnodi  which 

Xm  must  dMMMi,  ootUaM  the  iraataieBt 
aader  hie  iaetraoter  And  obeerrei  aad 
reeorde  the  reeult.  la  eaee  of  epentioa  or 
of  aatoiMgr  he  follows  the 


Identifieeitepathologiealaature.  Twogea- 
erel  hoepitale,  oee  of  which  ie  owned  and 
eontralled  by  the  Unireraty,  one  epeeial 
hoepital  aad  the  municipal  hoepitab  and 
laberatories  ere  open  to  oar  itadenU.  The 
af  temoone  are  epeat  ia  the  College  Diipen- 
lary  aad  ia  eliaioal  work  ia  medical  and 
■uficioel  epecialtiee  and  in  conferenoee. 

r  School — a  eummer  oooree  in  pathology  oorering 
a  perled  of  iiz  weeke  during  June  and  July  will  be  giren  in 
•aM  there  io  a  eoffieieBt  busUmt  of  applioaate. 

Address  the  Secretary  of  the  College, 
S07  Ormnge  Street  Ssrracuse,  N,  Y 


NOW  READY 


The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  PhJ>. 

iTontfoc  of  Meceocologicu  Phynoif  Unimd  Stetee 
WeetfatfBi 


A  csdooal  and  dsductive  crestias  on  tiis  physics  of 
tiis  atnuMphsfe.  Of  great  value  to  mecaocdogitCSy 
phystdfts  and  tiis  aviator. 

678  Pages,  Illustrated,  Index,  8vo.    Prios,  ^5 

THE  FRANKLIN  INSTTTUTB 

PHILADELPHIA,  U.  S.  A. 


MERCURY 

C.  P.  and  redistilled  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

2715  St.  Clair  Ave..  N.  E. 
CLEVELAND,  OHIO 
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New  type  doable  walled  Theloo  Oven 

Automitiwlly  controlled. 

Modentdy  ptiotd  m  that  no  Labocatoty 
naad  be  without  ont. 

Wrttm  far  Dmct^Mm  LUtratmra 

ManufMstofcd  by 

The  Thermo  ^ectric  Instrument  Go. 

8  Johnson  Street  NEWARK,  N.  J. 
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Eastman  Organic  Chemicals 


TOURING  the  past  month  the  following  chemicals  have 
become  available: 


P603  ♦  Chloranil  (Practical)  933  *  Laurie  Acid 

930  *  2-Chloro-5-hydroxytoluene  934  *  Sodium  Malonate 

935  *  2-Chlorotoluene-S-sulfonic  Acid  931  *  Tri-n-butyl  Carbinol 

P932     Citral 

Of  the  above  list  all  those  distinguished  by  an  asterisk  have  been 
prepared  or  purified  in  our  laboratory. 

EASTMAN  KODAK  COMPANY 

Rbsbarch  Laboratory  Rochbstbr,  N.  Y. 


STT  TT  1^  nr  G    <o'  nse  with  Siemens  &  Halske 
n  U   111    ±    ;^  MiUivoltmeters 

In  pre-war  days  we  imported  and  sold  a  large  number  of  Direct-current  Precision  Por- 
table Millivoltmeters  {10  ohm  type);  and  for  use  with  them,  there  was  a  series  of  excellent 
Shunts,  ranging  in  capacity  from  0.15  to  3000  amperes. 

We  have  some  of  the  Shunts  in  stock  today,  and  believe  that  customers  who  purchased 
the  Millivoltmeters  will  be  glad  of  an  opportunity  to  select  from  the  following  list : 


Cttalog 

Net 

Number 

Price 

16007 

amp. 

19.20 

16009 

Ditto,  15  mad  30  tait.. 

10.80 

16010 

Single  nogelshuat  ferrdiiect  eWfhmrnt;  75  emp.^K 

6410 

16011 

Ditto,  150  amp. 

6410 

16012 

10.40 

16013 

Ditto.  750.emp. 

16.40 

16014 

DitiD,^1500  amp. 

32.8C 

1601S 

Ditto,  3000  amp. 

:67J0 

16016 

PA  ot  le«b.  1  «etet  loi«|  fiw  um  with  •Iiuiiti:i6012.16015 

m     M 

Ei^ 

16017 

Ditto,  2|metafe  loag 

1.60 

These  Shunts  and  leads  can  be  used  with  any  ]10  ohm  [Siemens  &  'Halske  ^Millivolt- 
meter,  but  not  with  other  types. 

The  prices  quoted  apply  only  to  goods  now  on  hand—snd  as  [the^^supply  is  limited,  we 
suggest  prompt  action  by  those  who  are  interested. 

James     Ge     Biddle         1211.13  Areb  street.    Philadelphia 
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Wm.  Gaertner  &  Co> 

Standard  Apparatus  of 

New  and  Improved 

Designs 

Precision  Measuring  in-   ^    ^     «.  _,    •    -^ 

Readins  D«Tle«  for  Tbav 

struments  of  great  variety  ■~'"*^3^*J^2r^  ^•* 
■^- ■'•  ^  ^SSSaS.^*"* "^^       5345-5349  Lake  Parle  Ave.        Chicago 


Anco  Biological  Supplies 

MICROSCOPIC  SLIDES 

for 
Histology  Embryology  Botanjf 

Zoology  Physiology 

Write  for  Catalogue  No.  21 

PREPARED  BY 

QuaUty  First  THE     ANGLERS     CO.  Prompt  DeUvmty 

^^  913  Wier  RANDOLPH  ST.  CHICAGO.  ILLINOIS 


CADMIUM  STANDARD  CELLS 

For  nte  with  poccntioiiietera,  dectrometera,  aad  balUiClc  ptlvuio 
meter*,  or  wlierever  dae  m  pcedtloii  ttandard  off  etactronoUve  forot  ii 
needed* 

Ifegligible  Temperature  Coeffldent. 
Highly  Constant  B.  M.  F. 

ContenU  bermetlcally  Mated  in  fkin  so  that  lowering  of  deotro- 
motive  force  dae  to  evaporation  ii  impossible. 

Momted  in  moulded  box.  or  mimomited. 

My  compariaon  certificate  accompanies  each  cdl  without  charte. 

Bureau  of  Standards  certificate  extra. 

On  November  13.  1916.  three  normal  cadmium  cells  made  by  me 
were  certified  by  the  Bureau  of  Standards  as  diiferine  from  their  sroup 
of  reference  cells  by  less  than  00c  part  in  00c  hundred  thousand,  afi 
three  having  the  same  value. 

On  Mardi  30  ipso,  after  the  lapse  of  three  years  and  lour  months, 
the  same  three  cdls  were  again  compared  by  the  Bureau  of  Standards. 
The  maximum  difference  among  the  three  was  less  than  one  part  per 
hundred  thousand,  and  the  maximum  difference  from  their  oertined 
value  of  19x6.  was  less  than  one  part  per  hundred  thousand. 

In  other  words,  these  ceHs  showed  a  degree  of  constancy  to  all 
intents  equal  to  that  considered  most  highly  satisfactory,  if  not  remark- 
able, in  the  very  best  tjrpe  of  predsion  redstanoe  standards,  (see 
Bui.  Bur.  of  Stand.  Vol.  5.  No.  3t  P-  4a7>) 

The  cells  in  question  were  in  nowise  special.  They  were  made 
of  the  materials  regularly  prepared  by  me.  and  were  set  up  with  no 
greater  care  than  that  constantly  employed  in  the  making  of  my  stan- 


Marion  Eppley, 

(A.M.,  Ph.D.) 

Physico-chemical  Apparatus. 
NEWPORT,  R.  I. 
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Sargent's  Electric  Drying  Oven  with 
Constant  Temperature  Control 

Patented 

Made  to  fill  the  need  of  the  chemnts  for  dependable  piece  of  apparatus 
at  a  reasonable  price.  This  Oven  was  the  pioneer  in  this  class  of  apparatus 
and  still  maintains  its  position  as  the  lowest  priced  satisfactory  constant  tem- 
perature drying  oven.  It  will  produce  any  desired  temperature  between  room 
temperature  and  200°C. 

A  workman-Kke  piece  devoid  of  the  cast  of  ornamentation. 

Constancy  of  temperature  I  ''C    Size  of  chamber  10x10x12  inches. 

Made  for  1 10- volt  or  2  20- volt  currents,  operates  on  alternating  or  direct 
current. 

Furnished  complete  with  thermometer,  cord  and  plug  for  attaching  to 
lamp  socket. 

PRICE,  $35.00 

Descriptive  circular  on  application. 


E.  H.  SARGENT  &  CO. 

Importers,  Ma^kers  and  Dealers  in  Chemicals 
JLNT>  Chemical.  Apparatus  of  Hich  Grade  only 

15S-16S  East  Superior  Street  CHICAGO,  lUL. 
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As  Good 

as  the 

Catalog 

Describes 

Them 


Truth  in  advertising  demands  that  the  printed  word  shall  not  even  exaggerate  the  article 
described,  although  many  manufacturers  still  hold  ^at  a  little  "poetic  license*'  in  description 
is  permissible  in  business. 

Kewaunee   Laboratory  Furniture 

The  Kewaunee  Book,  like  Kewaunee  Furniture,  is  straight  realism.  There  is  no  veneer 
on  either.  A  letter  from  a  discriminating  School  Executive  says  that  "it  gives  one  pleasure 
to  find  that  the  articles  ordered  are  as  good  as  the  Catalog  describes  them." 

The  Kewaunee  Book  will  interest  Superintendents  and  Teachers  who  are  thinking  of  in- 
stalling laboratory  Equipment  for  Physics,  Chemistry,  Biology,  Agriculture,  Electricity, 
Domestic  Science  or  Art,  Manual  Training  or  the  Kindergarten.  Ask  for  a  copy,  indicating 
the  subject  in  which  you  are  interested.    Address  all  inquiries  to  the  factory  at  Kewaunee. 


Pacific  SalMDivisioii: 

•III  PImt.  Il«tr«p«liua  BIdff. 

Lot  Aagdcs,  CaL 


UBtmnir    niMmiiiE^^ExrERrs 
116  Lincoln  Street 

KEWAUNEE.  WIS. 


Kewaunee  Send  Teble,  No.  2113.   A  neceeeity  in  every  KIndersuten  Depertment 


N«w  York  Office: 
70  Fifth  Avenue 

Canadian  Sales  DiTision: 

618  Yence  Street 

Toronto^  Canada 

I    Branch  Offices 

I    Chicago 
Minneapolis 
Kansas  City 
Atlanta 
Alexandria,  ^a. 
Columbus 
lyiTTLE  Rock 
Dallas 
Denver 
Spokane 
Oklahoma  City 
Jackson 
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Type  T.  R.  Single  Tube  Rheostat 


Ho  Laborttory  KqnipniMit  it  oompltte  without  aoma  TarUble  rMlttasoM.    To  *"f*"t*<«  the 
high  stuidArd  of  your  outfit  we  eiisgett  the  addition  of  i 


''Becbro"  Sliding  Contact  Rheostots 

(Tubular  and  Stona  Types) 

Thoaiandt  of  theoe.rheoatats  hare  been  nMumfactnied  and  lold  by  va  (the  original  Amarican 
Manniaetoren)  to  moot  all  UniTenitiee,  Collegea,  Technical  Schoola  and  Indnttrial  Concerna  and 
haTo  alwaya  giren  entire  eatiafaction. 

Write  far  BulleHn  C-5 

h  Sao  on 

PhUaulolpliIa,  Fa. 


DE"/^!^     RROS        3640-42  North  Saoond  Street 


H-ION  DETERMINATIONS  SIMPLIFIED 


The  new  Acree  Apparatus  with  Pyrovolter 
Potentiometer  is  a  unit  outfit  (not  assembled), 
offering  greater  convenience  and  higher  accuracy 
than  any  heretofore  available.  Even  from  a 
cost  standpoint,  it  is  worthy  of  your  close  investi- 
gation. 


Ask  as  for  our  New  Price  List  of  Apparatus  for  p^ 
Measurements^  requesting  CS^iS 


Pyroiectric  Instrument  Co. 

436-640  Baat  State  Street 
TRENTON.  N.  J, 


Grahame  Chemical  Company 

109  Rockingham  Street 
ROCHRSTRR,  N.  Y. 
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Natural  History  Material 


ZOOLOGY 


MINERALOGY 


We  have  been  handling  Natural  History 
Material  of  all  kinds  for  the  past  fifty  years, 
and  so  have  accumulated  a  very  complete 
stock.  Our  prices  are  as  low  as  the  quality 
of  the  specimens  will  permit  We  are  con- 
stantly preparing  circulars  and  price  lists 
covering  our  material  in  the  different  branches, 
which  we  will  be  pleased  to  send  free  of 
charge  to  the  readers  of  Science. 

Same  of  our  recent  chadars : 
S-121  Rare  Bird  Skins 
S-122  Mounted  Bird  Skins 
S-98    Material  for  Dissection 
S-123  Philippine  Land  ShsUs 
S-120  Special  Minerals 
S-110  Complete  Trilobites 
S-111  Jurassic  Fossils 
S-119  Cretaceous  Fossils 


CONCHOLOGY 


GEOLOGY 


Ward's  Natural  Science 
Establishment 

C<dleg*  Av«.         Rochester,  N.  Y. 


Naturalists'  Supplies 

Ws  cafrj  a  stsck  for  pfonpt  ddnrcrj 

I.  Collecting  Utensils. 
IL  Breeding  Apparatus  and  Cages  for  Liring 
Animals. 

III.  Preparing  and  Preserring  UtensUs. 

IV.  Cabineu  and  Insect  Cases. 

V.  Magnifiers^  Microscopes  and  Accessories. 
VI.  Bounists*  Supplies. 
VII.  Ezpbrers*  and  Collectors*  Camp  Outfitt. 
VITL  Miscellaneous  Naturalists*  Supplies. 
IX.  Oologists*  Supplies. 
X.  Aquaria. 

XI.  Books  and  Publicatknis. 
XII.  Chemicals 

K-S  MiiMiun  Cabinsts  of  Olass  tad  Matsl 

Nsw  niostnted  Biological  Catalogvo  will  be  sent  froa 
of  charge  upon  application 

THE  KNT-SCHEERER  CORPORATION 


Dev*.  •!  Naiwal  Scieace 
C  Lacai.  PbJ>. 


404-410  W.27tli  St 
NawYetkCily 


"A  Cairn"  b»  J.  M.  Tummr  (1775-1851) 

Turner  tvas  a  consistent  user  of  Whatman  Drawing 

Papers 


A  Filter  Paper 

sponsored  by 

50  Years  of  Mastery 

ALL  the  consummate  skill  that  for  a 
century  and  a  half  has  made  What- 
man Drawing  Paper  the  choice  of  world- 
famed  artists  has  entered  into  the  manufac- 
ture of  Whatman  Filter  Papers. 

The  ancient  Whatman  ideals  are  main- 
tained in  this  product — comparatively  new 
in  its  field,  perhaps,  but  with  the  proven 
merit  of  150  years  of  papermaking  mastery 
behind  it. 

A  comparative  test  will  speedily  prove 
its  excellence.  Make  one!  We  will  be 
glad  to  furnish  samples  on  request.  All 
dealers  in  laboratory  supplies  carry  these 
papers  in  stock. 


?> 


H.  REEVE  ANGEL  &  CO. 

7-11  Spruce  St,  NEW  YORK,  N.  Y. 

Sole  Mill  Representative  for  the  U.  S.  A. 
Canodt  and  Meiioo 
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Recent  Blakisto^^ooks 

GORDON — French-English  MedkJL  Dictionary 

A  reference  volume  that  has  long  been  needed 

A  new  dictionary  of  modern  French  medical  terms.  With  pronuncia- 
tion and  definition  of  each  word  in  English  phonetics.  8vo..  Cloth, 
$3.50  postpaid. 

By  Alfred  Gordon,  M.D.  ( Paris) ,  formerly  Associate  in  Mental 
Diseases,  Jefferson  Medical  College,  Philadelphia. 

WILDER — ^A  Laboratory  Manual  of   Anthro- 
pometry. 

Forty-three  illustrations.    Cloth,  $3.00  postpaid. 
By  Harris  H.  Wilder,  Ph.D.,  Professor  of  Zoology,  Smith  College, 
Northampton,  Mass. 

COPAUX-LEFFM  ANN-Introduction  to  General 
Chemistry 

An  exposition  of  the  principles  of  modem  chemistry 

Thirty  illustrations.  lamo.  x+195  Pages.  Cloth,  ^2.00  postpaid. 
By  H.  CopAux,  Professor  of  Mineral  Chemistry,  School  of  Industrial 
Physics  and  Chemistry,  Paris,  France.  Translated  and  with  Appendix 
by  Henry  Leffmann,  A.M.,  M.D.,  Member  American  Chemical  Society, 
and  British  Society  of  Public  Analysis. 

SMITH — Priestley  in  America 

ActiTities  in  America  of  the  man  whom  chemists  everywhere 
revere—the  discoverer  of  oxygen 

i6mo.     V4-173  pages.    Cloth,  J1.50  postpaid. 
By  Edgar  F.  Smith,  University  of  Pennsylvania. 

P.  Biakiston's  Son  &  Co.,  Pabushers.  Philadelphia 
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NEW  BOOKS 


KEW 
Cretaceous  and  Cenozoic  Echinoidea 
of  the  Pacific  Coast 

133  Pages,  40  Plates,  Paper  $2.50 

SWARTH 
Revision  of  the  Avian  Genus 
Passerella 

149  Pages  Paper  $1.75 

ALLEN 
Plankton  of  the  San  Joaquin 
River 

292  Pages  Paper  $3,00 

Carriage  Extra 


The  University  of  California  Press 

Bvfcdfjr,  Cdtf Mia  19  Eut  47tk  Strati,  N«w  T«k 


One  of  the  Most  Widely  Used 
College  Chemistries 

GENERAL  CHEMISTRY 

by  Mac^erson  and  Henderson 

A  comprehensive  survey  of  general 
chemistry,  limiting  the  material, 
however,  tothat  which  experience  has 
shown  to  be  within  the  ability  of  the 
average  college  student  to  assimilate 
properly.  Modern  industrial  prob- 
lems are  described  wherever  they 
serve  to  illustrate  chemical  principles. 
Free  use  is  made  of  modern  chemical 
theory  as  well  as  established  chemical 
fact,  but  a  sharp  distinction  is  made 
between  them. 

GINN  AND  COMPANY 


70  Fifth  Atmmi* 


N*wYeik 


Read  What  a  Noted  Educator  Said  of 
HUNTINGTON  AND  CUSHING'S 

Principles  of  Human  Geography 

*  *  TT  seetns  to  me  to  fill  a  most  important  zap  in  the  teaching  of  Geography  by  connect- 
Ji    ing-  it  up  most  intimately  with  the  effects  of  Place ^  Climate,  etc.  on  man,  and  if 
handled  properly  by  a  teacher  of  Geography  must  vitalize  that  subject  tre- 
mendously. 

The  frame  work  of  history  is  all  in  this  book—and  it  should  be  used  as  much  in  the 
teaching  of  history  as  of  geography. 

It  acts  also  as  a  stimulant  to  teachers  of  both  geography  and  history  to  get  closer  to  the 
kind  of  facts  that  make  both  these  subjects  so  much  more  interesting,  because  it  uncovers 
the  roots  which  under iy  human  action,  as  far  as  masses  of  men  go—and  even  in 
individuals,''* 

It  hat  430  Pages,  6  by  9.    Profutely  lUustnited— Price,  $3.5t 
Send  Now    for  a  Copy  of  the  First  Printing  on  Examination 


JOHN  WILEY  &  SONS,  Inc. 
432  Fourth  Avenue  NEW  YORK 

LONDON:  ChapmMi  &  HaU,  Ltd. 
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cA  Series  of  Talks  on  Hydrogen-ion  Measurements 

A  Resume  of  Advantages  of  a 
Potentiometer  in  H-ion  Measurements 

A  Potentiometer  derives  its  accuracy  from  that  of  a  Cadmium  Standard 
Cell — ^the  universal  standard  of  electromotive  force.  To  the  user  who  makes 
electrometric  determinations  of  H-ion  concentrations,  the  L.  &  N.  Type  K 
Potentiometer  Outfit  ofFers  the  following  advantages: 

1.  Its  accuracy  is  independent  of  the  calrbration  of  its  galvanometer, 
which  is  used  only  for  indicating  the  point  of  balance. 

2.  Its  very  extended  scale  gives  great  precision.  This  is  important  in  an 
accurate  determination  of  small  changes  in  H-ion  concentration.  Such 
determinations  cannot  be  made  accurately  by  any  other  simple  method. 

3.  It  is  very  simple  to  operate,  and  the  user  can  always  verify  his  meas- 
urements by  direct  comparison  with  the  e.  m.  f.  of  the  Cadmium  Standard  Cell. 

4.  Its  great  sensitivity  makes  it  possible  to  secure  an  accurate  balance 
with  a  hydrogen  electrode  of  very  small  dimensions.  No  appreciable  polariza- 
tion occurs,  and  no  time  is  lost  in  waiting  for  equilibrium  of  the  electrode. 
The  smaller  the  electrode  surface,  the  more  rapidly  does  it  attain  equilibrium. 

5.  It  has  proved  its  worth  to  hundreds  of  users — satisfactory  perform- 
ance in  tfaor  hands  is  assurance  of  excellent  service  to  you. 

6.  Behind  every  outfit  stands  an  organization  that  has  a  reputation  to 
safeguard,  and  that  will  go  more  than  halfway  in  service  to  its  customers  on 
problems  involving  electrical  measurement 


The  Infomiation  eontained  In  Catalogne  &^7&  nu^J  ^  of  serrloe 
to  yon.  It  deals  with  the  paitleiilsr  phase  of  electiieal  measiire- 
ments  that  bears  on  measarements  of  H-lon  eonoentratfons. 


Leeds  &  Northrup  Company 

ElectHeai  Measuring  Instruments 

4901  Stenton  Avenue  Philadelphia,  Pa. 
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Lo,  A  Greater  Psychohgtst  than  Freud  is  Now  With  Us 

PSYCHO-PATHOLOGY 

By  EDWARD  J.  KEMPF,  MJ>. 


Clinical  Psyohlatrist  to  St.  Elisabeth's  Hospital  (formerly   Qovernment   Hospital   for   the   In«ane), 
Washington,  D.  C.  author  of  "The  Autonomic  Functions  and  the  Personality."     762  pages  +  xxlii, . 
0%  x9%,  with  97  illustrations.     Printed  on  beautiful   India  tint   paper,   and   bound  in  silk  cloth 
binding,  with  gold  stamping.    Price,  |9.50. 


N< 


I  or  since  Freud  startled  the  scientific  world 
with  his  Tiews  upon  psychology  has  a 
more  epoch-making  book  appeared  than 
Kempfs  FSYCHOPATHOIiOOY.  Some  say 
that  he  has  already  displaced  Freud  as  being 
the  most  advanced  thinker  in  the  world  along 
these  lines. 


IN  "Current  Opinion"  for  December,  Andr^ 
Tridon,  author  and  lecturer  on  psycho- 
analysis, asserts  "that  Freud  will  always  be 
revered  as  the  founder  of  psychoanalysis,  but 
that  the  sceptre  has  already  passed  out  of  his 
hands.  (His  disciples,  Jung  and  Adler,  were 
the  first  to  break  his  authority;  and  now  a 
third  figure,  EDWARD  J.  KEMPF,  is  rising  to 
supremacy.*' 


Partial  Table  of  Contents 


The  Physiological  Foundations  of  the  Personal- 
ity; The  Psychology  of  the  Family;  The  Uni- 
versal Struggle  for  Virility,  Ctoodness  and 
Happiness;  Infiuence  of  Organic  and  Func- 
tional Inferiorities  upon  the  Personality; 
Mechanistic  Classification  of  Neuroses  and 
Psychoses  Produced  by  Distortion  of  Autono- 
mic-Alfective  Functions;  The  Mechanism  of 
the  Suppression  or  Anxiety  Neuroses;  Repres- 
sion or  Psychoneuroses,  Their  Mechanisms  and 
Relation  to  Psychoses  Due  to  Repressed  Auto- 
nomic Cravings;  Benign  Compensation  or 
Regression  Neuroses,  with  or  without  Dissocia- 
tion or  Personality;  Manic-Depressive  Psy- 
choses; Elimination  or  Simulation  for  Wish- 
Fulfillment  in  Affective  Crises;  Pernicious 
Repression  Compensation  Neuroses;  The  Psy- 


chopathology  of  Paranoia;  The  Psychopath- 
ology  of  the  Acute  Homosexual  Panic;  Acute 
Pernicious  Dissociation  iNeuroses;  Psycho- 
pathology  of  Chronic  Pernicious  Dissociation 
of  the  Personality  with  Defensive  Hatred,  Ec- 
centric Paranoid  Compensations  and  Pernicious 
Deterioration;  The  Psychopathology  of  Chronic 
Pernicious  Dissociation  of  the  Personality  with 
Crucifixion  and  Catatonic  Adaptations  to  the 
Repressed  Cravings;  The  Psychopathology  of 
Chronic  Pernicious  Dissociation  of  the  Person- 
ality with  Hebephrenic  Adaptations;  Predomi- 
nance of  Excretory  Erotic  Interests;  Recon- 
sideration of  the  Conditioned  Autonomic 
Affective  Determinants  of  Abnormal  Variations 
of  Behavior;  Psychotherapeutic  Principles. 


KEJMPFS  "  PSYCHOPATHOLOGY "  is  presented  to  psychopathologists,  physicians,  soci- 
ologists, psychologists,  teachers.  Judges,  lawyers,  custodians  and  directors  of  educational,  military 
and  custodial  institutions  to  assist  them  to  a  clearer  understanding  of  the  abnormal  or  potenti- 
ally abnormal  individual. 


Undoubtedly  this  book  will  take  its  place 
among  the  really  great  contributions  to  the 
science  of  psychology.  You  surely  will  want 
a  copy  for  your  library.  Sign  and  tear  off  the 
attached  coupon  and  mail  today,  and  the  book 
will  be  sent  by  next  express,  prepaid. 

C.  V.  Mosby  Co.,  Publishers 

801-809  Metropolitan  Bid.,  St.  Louis 

Pui>li8her8  of  books  on  medicine,  nursing, 
dentistry,  pharmacy,  and  psychology.  Send  for 
catalogue. 


'CUT  HBRB  AND  MAIL  TODAY*^ 
C.  V.   MOSBY   CC   St.  liOvls,   Mo. 


Send  me  a  copy  of  Dr.  Kempfs  new 
book  on  PSYCHO-PATHOLOGY,  for  which 
I  enclose  19.50.  or  you  may  send  me  bill. 


Name 
Street 


Town State. . 
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Publications  of 
Caraegie  Institation  of  Washington 

The  pobllci^lona  of  the  Inttitailon  now  number  oyer  400 
▼olumee,  the  fubjecta  Indading  Anntomy,  ArohsDology,  A*- 
tronomj,  Botany,  Chemiatry,  GUmntology,  Eoonomios  and 
Sociology.  Embiyology,  Bzperlmentel  Erolation  and  Heredity. 
Engineering,  Folk-Lore,  Geology,  Hiitory,  International 
Law,  Liteiatare,  Matbematioa,  Medicine,  Nutrition,  Paleon- 
tology, Philology,  Phraica.  Stereochemistry,  Terrestrial  Mag- 
netism, Zoology.  Cfasslned  and  descriptlTe  lists  will  be 
sent  postpaid  on  application. 

274.  Oontribotlona  to  Embryology.  Quarto,  iii+170 
pages.  Price  $16.00 

Danchakoff ,  Vara.  Myeloid  Metaplasia  of  the  Embry- 
onic Mesenchyme  in  relation  to  Cell  Potentialities 
and  Differential  Factors.    82  pp.,  b  pis. 

Uneback,  P.  B.  Studies  on  the  Longitudinal  Muscle  of  the 
Human  Colon,  with  special  reference  to  the  Derelop- 
ment  of  the  TkuIb.    12  pp.,  8  figs. 

Wialocki.  G.  B.  Experimental  Studies  on  Fetal  Absorp- 
tion. I:  The  ^tally  Stained  Fetus.  16  pp.,  4  pis., 
Ifig. 

Ingalla,  N.  W.  A  Human  Embryo  at  the  Beginning  of  Seg. 
mentation,  with  special  reference  to  the  Vascular  Sys- 
tem.    80  pp.,  6  plates,  1  text  figure. 

Bany,  L.  W.  The  Eflbcts  of  Inanition  In  the  Pregnant 
Albino  Bat  with  Special  Beference  to  the  Changes  in 
the  BelaUre  Weights  of  the  Various  Parts,  Systems  and 
Organs  of  the  OApring.    46  pp. 

Comer,  G.  W.  A  Case  of  True  Lateral  Hermaphroditism 
in  a  Pig  with  Functional  Orary.    6  pp.,  1  pi. 

Straeter.  G.  L.  Weight,  Sitting  Height,  Head  Sise,  Foot 
Length,  and  Menstrual  Age  of  the  Human  Embryo. 
2A  pp.,  2  figs.,  6  charts. 

All  coosasvaieatioM  skovU  b«  addrassa^  ta 

CARNEGIE  INSTITUTION  OF  WASHINGTON 
WASHINGTON.  D.  C. 


Publications  of 
Tlie  Pliiiippine  Bureau  of  Science 

VBGBSTATIOlf    OF    PHILIPPINB    MOUNTAINS. 

The  relation  between  the  environment  and 
physical  types  at  different  altitudes.  By 
William  H.  Brown.  4S4  paffes.  41  plates,  and 
SO  text  flflTures;  postpaid  |2.50,  U.  &,  cur- 
rency. 

INDEX     TO     THX2     GBlfBRA     OF    BIRDS.     By 

Richard  C.  McGregor.  185  pagree;  postpaid 
11.00,  U.  8.  currency. 

SPECIBS  BliANCOANAB.  A  critical  revision  of 
the  Philippine  species  of  plants  described  by 
Blanco  and  by  Llanos.  By  E.  D.  Merrill. 
424  pagres;  postpaid  |2.26,  U.  8.  currency. 

PHIIilPPINB    WATER    SUPPLIES.      By    Q.    W. 

Heise  and  A.  8.  Behrman.  218  pagres,  12 
plates;  postpaid  11.75,  U.  8.  currency. 

AN  INTERPRETATION  OF  RUMPHIUS*S  HER- 
BARIUM AMBOINENSE.  By  E.  D.  Merrill. 
596  paeres,  2  maps;  postpaid  |S.OO.  U.  8.  cur- 
rency. 

THE   PHILIPPINE   JOURNAL   OF   SCIENCE,   • 

monthly  (no  longrer  issued  in  sections),  per 

year  |5.00,  U.  8.  currency. 

A  list  of  the  publications  of  the  Philippine 

Bureau   of   Science  and  a  sample  copy  of   the 

Philippine  Journal  of  Science  will  be  sent  upon 

request 

Subscriptions    and    orders    for    publioations 
should  be  sent  to 

THB  BUSINESS  MANAGER 

Philippine  Jonmal  of  Sci«nce 

Bureaii  of  Sdonos  MANILA,  P.  I. 


Visual  Instruction 

WITH 

Spencer  Delineascope 

MODELS 

is  made  perfect  because  it  is  an  Ideal  Stere- 
opticon  for  both  lantern  slides  and  opaque  ob- 
jects, such  as  post  cards,  pictures,  reading  mat- 
ter and  materials  of  all  kinds,  dead  or  alive. 

IDEAL^  because  it  embodies  basic  ideas 
(patented  i  possessed  by  no  other. 

Example:  Mechanical  means  for  handling 
the  slides,  which  does  away  with  the  old,  an- 
tiquated lantern  slide  holder  and  at  the  same 
time  gives  a  "dissolving  effect"  on  the  screen, 
onattained  with  other  outfits  except  by  using 
two  stereopticons,  one  above  the  other. 

One  Spencer  DeUneascope  does  it 


r  DslmcMCope,  Model  3,  for  both  kntera  alidM  and 
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RARE  SUGARS 

and 

OTHER  FINE  CHEMICALS 

"DIFCO"  STANDARDIZED 

Being  the  first  manufacturing  firm  in  the  United  States  to  malte  and 
advertise  extensively  rare  sugars,  we  have  steadily  added  to  the  line, 
and  our  list  now  comprises  the  following: 


RARE  SUGARS 

Arabinose 

Dextrose  (Glucose) 

Galactose 

Invert  Sugar 

Lactose 

Levulose  (Fructose) 

Maltose 

Maimose 

Melezitose 

Raffinose 

Rhamnose 

Saccharose  (Sucrose) 

Trehalose 

Xylose 


OTHER  CHEMICALS 

Inulin 

Mannite 

Dextrin 

Blood  Serum,  Dry 

Acid  Potasium  Phthalate 

Decolorizing  Carbon 

Bacto-Peptone 

Proteose  Peptone 

Tyrosine 

Beef  Extract 

Fibrin 

Gelatin 

Invertase 

Hemoglobin 


SPECIFY  "DIFCO".    WE  INVITE  COMPARISON 
Descriptive  literature  and  prices  upon  request 

Carried  in  stock  by  the  principal  dealers  in  Scientific  Supplies 

Digestive  Ferments  Company 

Detroit,  Michigan,  U.  S.  A. 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


ScfmnuiaJp,  N,  Y. 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  which  are  of 
interest  to  mamifacturers  are  the  following: 


GENELITE 

A  self  labricated  metal  for  light  duty  bearing 
purposes,  containing  approximately  40%  by 
volume  of  graphite  ^tributed  evenly  through- 
out its  i 


WATER  JAPAN 

A  non-inflammabls  Japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  graides  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  8is«B : 

100,000  volt,  100  (na. 
20,000     "      100    " 
10,000    "     100    " 
Absolutely  no  moving  parts. 


BOROPLUX 

A  deoxidiser  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANQMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10 -S  bars  have  been 
obtained  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  ^01  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
)f^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 

GeneralAElectric 


General  Omce     f^  ^^  nik 
Schenecta4y:N.Y     ^\JII1 


^ d I ly     all  large  cities     3^^^ 
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Second  Bdition,  Enlarged  and  Completely  Rewritten 

A  DICTIONARY  OF  CHEMICALSOLUBILITIES 

(inorganic) 

By  ARTHUR  M.  COMEY  and  DOROTHY  A.  HAHN.  Professor  of  Chemis- 
try at  Mt.  Holyoke  College.    Cloth,  Octavo.  114!  pages.  $  1 4.00. 

The  new  edition  of  this  work  is  in  every  way  the  most  complete  dictionary 
of  inorganic  chemical  solubilities.  The  solubility  of  each  substance  in  water  is 
given  first;  then  follow  the  specific  gravities  of  the  aqueous  solutions,  the  data 
regarding  their  boiling  points;  then  the  solubility  in  the  inorganic  acids,  in  al- 
kali and  salt  solutions,  and,  finally,  in  organic  substances.  Where  more  than 
one  result  has  been  obtained,  data  from  all  original  authorities  are  cited.  To 
the  material  retained  from  the  eariier  edition  the  authors  have  added  an  equal 
amount  of  new  data  drawn  from  chemical  periodicals  of  the  last  twenty  years, 
covering  the  entire  field  of  inorganic  substances.  The  arrangement  in  diction- 
ary form  follows  the  plan  of  the  first  edition,  the  single  alphabetical  order 
adapting  the  work  to  ready  reference. 

THE   MAGMIIXAN    COMPANY 

PUBUSHERS  NEW    YORK 


Jnat  Published  by  Maomillan 

PHYSIOLOGY  OF  FARM   ANIMALS 

By  T.  B.  WOOD,  M.A.,  F.R.S. 

AND 

F.  H.  A.  MARSHALL,  Sc.D. 
PART    I.     GENERAL.     By  F.  H.  A.  MARSHALL. 

This  is  a  most  useful  manual  which  should  be  of  interest  to  students  of 
agriculture,  veterinary  students,  breeders,  and  up-to-date  farmers  who  desire 
some  knowledge  of  the  simpler  physiological  processes  as  they  occur  in  farm 
animals.  It  gives  clearly,  with  numerous  illustrations,  descriptions  of  the  forms 
and  functions  of  the  various  organs  of  domestic  animals,  describes  common 
diseases  and  malformations,  and  explains  some  of  the  simpler  treatments  and 
operations. 

CONTENTS— Introduction— Histolonr^'nie  Digestive  Ornnt— The  Blood  tnd  the  Onraat  of  ClrcuUi- 
tion— The  Respirator/  Orssos- The  Excretory  Ornms— The  Functions  of  the  Slcin- The  Nervous  Sys- 
tem—The Orffsns  of  Special  Sense— The  Ornns  of  Locomotion— The  Ductless  Glsnds  snd  the  Orssns 
of  Internal  Secretion— The  Mais  Generative  Organs— The  Female  Generative  Orsans  and  the  Maomiary 
Glands  ^Index. 

VnOk  105  Dlustnitioiis.     $5.00. 

PART  n.     ON  ANIMAL  NUTRmON.     By  PROFESSOR  WOOD,  to  be 
published  later* 

The  Maomillan  Company,  PobUsher..  64-66  Filth  Ato..  New  York 
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NATIONAL 

Stains  and  Indicators 

Partial  List  of  Dry  Stains  Manufactured  In  Our  Laboratories  Since  Pub- 
lication of  Price  List.  June  1,  1920: 


Acetin  Blue 
Add  Carminic 
Alizarine  Yellow  G 
Alizarine  Yellow  R 
Alkali  Green  D 
Alnm-Carmine 
Awifti^^S^ifn  Caminate 
Benzoazurin 
Benzyl  Violet 
Borax  Carmme 
Carmine — Purified  Est 
Carminate — Sodium 


EchtGelb 
Ethyl  Red 
Gentiana  Blue  6B 


Methylene  Blue — C.  P.  Crys. 

Methylene  Green. 

Mud-Carmine. 

Napfathol  Green  B. 

Night  Blue. 

Orange  G — Crys. 

Picro-Carmine 

Resazurin 

Rosolic  Add 

Scarlet  B — ^Fat  SoL 

Sudan  I 

Sudan  n 

Tropaolin  0 

Tropaolin  00 

TropaoUn  000  No.  1 

TropaoUn  000  No.  2 


Biological  Stains  and  bdicators  of  Highest  QuaSty— Made  m  U.  S.  A. 

National  Stain  and  Reagent  Cos 

NORWOOD,  OHIO 

National  Products  Are  Carried  In  Stock  By: 
CENTRAL  SCIENTIFIC  CO.,  Chicago,  m. 
ARTHUR  H.  THOMAS  COMPANY,  Philadelphia,  Pa. 
BRAUN4CNECHT.HEIMANN  CO.,  San  Frandsoo,  CaL 
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FREAS     ELECTRIC    INCUBATORS 

THE  TEST 
IN  OUR  STOCK  FOR  IMMEDIA  TE  SHIPMENT 

OF  SERVICE 


FrMM  EHeotrle  Incubatora  are  reoommended  for  their  ease  and  certaiaty  of  controL 
durable  oonatructlon  and  safety.  We  carry  them  In  etook  in  five  slsea,  ox  whldi  that 
shown  above  is  the  largest. 

Frcaa   Bleetrle   Incvbator   Ns.   40,    inside    dimensions    22  x  82  x  18    inches   for   110 

volts   

7a.    «ltto»  for  220  volts 

Prieom  matU^ot  to  ehmuge  witbout  aotioe 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE,   RETAIL  AND   EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA,  U.  8.  A. 
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THE  PUBLIC  HEALTH  WORK  OF  PRO- 
FESSOR SEDQWICKi 

WiLLLkM  Thompson  Sbdgwiok,  bqii  of  WU- 
liam  and  Anne  Thompson  Sed^grwick,  was  bom 
at  West  Hartford,  Oonnecticut,  December  29, 
1855.  His  colonial  anceGrt;or  was  Bobert  Sedg^ 
wick,  who  settled  in  Boston  in  1686.  He  stud- 
ied at  the  Sheffield  Scientific  School,  the  Yale 
Medical  School,  and  Johns  Hopkins  Uniyer- 
sity.  On  Ms  twenty-sixth  birthday  he  married 
Mary  Katrine  Rioe,  at  New  Haven,  Oonnecrti- 
cut  In  1888  he  came  to  Boston  and  the 
Massachusetts  Institute  of  Technology,  where 
for  thirty-eight  years  he  was  professor  of 
biology  and  public  healtiL  He  died  at  Boeton^ 
January  25,  1921,  at  the  age  of  sixty-five. 

These  simple  facts  tell  who  Professor  Sedg- 
wick was.  But  what  he  was  and  what  his  life 
meant  to  the  people  of  Boston,  to  hundreds  of 
young  students,  to  the  science  of  public  health, 
and  to  the  Ck)mmonweal1ih  of  Massachusetts 
can  not  yet  be  told  or  even  estimated.  His 
death  is  too  recent  and  our  thoughts  are  still 
so  touched  with  sadness  that  one  can  not  ade- 
quately picture  his  manifold  activities  or  form 
a  juat  appreciation  of  his  life  or  his  place  in 
hieltory.  But  in  the  various  eulogies  already 
written  a  few  words  stand  out  prominency 
and  must  be  regarded  as  characteristic  of  the 
^nan.  The  words  are  service,  pubHc  service^ 
kindHness,  serenity,  inspiration,  buoyant  op- 
timism, love  of  young  men.  Let  these  suffice. 
They  are  eulogy  enough  for  any  man. 

I  can*  not  write  about  Professor  Sedgwick's 
work  in  pubHc  health  without  saying  more 
about  my  own  relations  to  it  than  is  becoming 
on  such  an  occasion— but  it  is  characteristic  of 
his  work  that  it  was  not  done  in  the  sedusion 
:  1 A  memorial  address  delivered  at  Unity  Houssy 
Boston,  Febmaxy  6,  1921,  by  Professor  George  0. 
Whipple,  of  Harvard  University.  Professor  Bedg- 
wiek  was  to  have  spoken  at  this  meeting  on  tiie 
mtbjeet  of  Child  Welfare. 
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of  ibis  study  and  laboratory,  but  inyolved  all 
tbose  with  whom  he  came  in  contact. 

I  first  knew  Professor  Sed^rwick  when  I  was 
a  student  of  engineering  and  he  professor  of 
biology  at  the  Institute  of  Technology.  He 
was  thirty-three  and  I  was  twenty-two.  For 
the  first  time  (1888-89)  he  was  giving  a  course 
of  lectures  in  bacteriology  to  civil  engineers. 
It  was  an  innovation.  Until  then  sanitary 
engineering  had  leaned  for  its  eupport  on 
chemistry,  but  here  was  a  new  science  coming 
to  its  aid.  I  have  in  my  study  the  notes  which 
I  took  of  Professor  Sedgwick's  weekly  lec- 
tures. They  b^gan  as  follows : ''  The  sanitarian 
jieeds  a  proper  working  theory.*'  Then  he 
proceeded  to  develop  the  germ  theory  of  die- 
ease  as  he  had  learned  it  from  Pasteur  and 
other  European  scientists  who  were  laying 
the  foundations  of  thalt  science  which  has 
idone  so  much  for  the  health  of  the  world. 
He  showed  how  physicians  and  engineers  had 
been  wrong,  how  they  had  groped  in  the 
dark,  and  how,  by  applying  the  recently  dis- 
<jovered  principles  of  biology,  it  was  possible 
.to  give  to  sanitary  engineering  new  life.  Of 
<x>urse,  Sedfewick  was  not  the  only  American 
'to  take  up  with  the  new  ideas.  There  was 
Dr.  Welch  at  Johns  Hopkins,  Dr.  Biggs  in 
New  York,  and  others  who  were  doing  the 
•same  thing.  But  these  other  men  were  in 
jnedical  schools;  Sedgwick  was  in  the  Insti- 
tute of  Technology  where  the  engineering 
sciences  predominated  and  therefore  his  in- 
fluence on  sanitary  engineering  was  the 
greatest  Nor  would  it  be  right  to  ignore  the 
work  of  his  colleagues  in  chemistry,  such  as 
Professor  William  Ripley  Nichols  and  Dr. 
Thomas  M.  Drown.  It  was  the  combination 
•of  chemistry  and  biology  with  engineering 
•which  made  the  profession  of  sanitary  engi- 
neering what  it  is — a  profession  which  we  are 
>proud  to  think  has  become  more  highly  de- 
veloped in  America  than  in  any  other  country. 
I  It  is  important  to  keep  in  mind  certain 
dates  in  connection  with  the  work  of  these 
iMassachusetts  scientists.  Louis  Pasteur's 
'pioneer  work  in  bacteriology  was  done  in  the 
seventies.  In  1876  Eobert  Koch  discovered  the 
germ  of  anthrax.    In  1882  he  suggested  the  use 


of  solid  culture  media  and  lihus  made  it  pos- 
sible to  consider  'bacteria  in  a  quantitative  way. 
Jn  1880,  Eberth  found  the  bacillus  of  typhoid 
fever.  In  the  same  year  Laveran  had  discov- 
ered the  malarial  parasite.  In  1883-84  Eldbs 
•and  Loffler  found  the  germ  of  diphl^eria.  In 
1883  Koch  found  the  cholera  spiriUum.  And 
'it  was  in  1883  that  Sedgwick  undertook  his 
work  in  Boston.  No  wonder  that  he  saw  a 
great  future  for  his  beloved  science  of  biol- 
ogy; no  wonder  that  he  gave  up  his  intention 
of  being  a  physician. 

Sedgwick  did  not  study  bacteriology  in  Eu- 
rope, but  I  remember  hearing  him  tell  how  he 
received  what  was  perhaps  the  first  batch  of 
Dr.  Koch's  sterilized  nutrient  gelatine  sent  to 
•this  country.  Professor  Nichols  brought  it 
over  and  probai>ly  had  not  realized  its  physical 
ipropertiesy  for  it  had  melted,  had  saturated 
•the  cotton  plug  of  the  flask,  had  oozed  out, 
h&d  become  infected  and  nauseating  and  was 
jsbout  as  far  from  having  the  required  bac- 
•terial  purity  of  a  culture  medium  as  one  could 
dmaginei  It  was  an  inauspicious  beginning 
ibr  bacteriology  at  the  Institute.  Professor 
iNichols  must  have  chuckled  over  it,  for  at 
ithat  time  he  did  not  share  Sedgwick's  op1;im- 
ism  in  r^ard  to  Hhe  future  of  bacteriology. 
.  I  remember  those  first  lectures  of  Sedj?- 
iwick's.  He  would  hold  up  a  glass  of  water 
And  talk  for  an  hour  about  what  it  contained. 
He  would  scare  us  to  death  by  saying  that  it 
(Contained  enough  germs  of  typhoid  fever  to 
^ve  the  disease  to  a  thousand  people,  and 
ithen  go  on  to  show  how  sanitary  engineers 
icoudd  make  the  water  safe  to  drink. 
I  He  started  his  students  ofl  on  a  hunt  for 
ibacteria.  One  of  tzhem  studied  the  bacteria 
'found  in  air — especially  the  air  of  hospitals— 
for  he  was  hunting  for  big  game.  Together 
they  devised  a  method  for  straining  the  bac- 
.teria  from  the  air — ^an  aerobioscope — ^a  method 
still  used.  Another  student  helped  him  to 
study  water — not  only  its  bacteria,  but  its 
other  microscopic  organisms— those  algaa  which 
recently  caused  the  bad  taste  in  the  water 
supply  of  Boston,  when  for  a  few  weeks  it  was 
necessary  to  draw  upon  the  old  Lake  Cochi- 
tuate  supply.    Another  new  method  of  study 


Digitized  by 


Google 


FmauABT  25, 1921] 


SCIENCE 


173 


was  devifled-Hlie  Sedcrwick  Rafter  method — 
atiU  uaed  to-day. 

(  One  of  his  students  took  up  the  study  of 
milk;  another  'that  of  food;  and  to-day  the  In- 
stitute has  an  important  deopartment  of  indus- 
trial biology.  Several  studied  sewage  and  its 
methods  of  treatment,  and  for  years  this  con- 
tinued to  be  a  fruitful  field  of  research.  An- 
other studied  the  bacteriology  of  ice;  another 
the  bacteriology  of  soil.  Then  there  were 
studies  of  particular  species  of  bacteria — ^the 
longevity  of  the  typhoid  bacillus^  and  so  on. 
The  reason  for  mentioning  these  things  is 
to  illustrate  the  breadth  of  the  investigations 
and  the  fact  that  Sedgwick  always  worked 
with  and  through  his  students.  He  did  very 
little  scientific  work  alone  and  he  generally 
gave  to  his  students  more  than  a  fair  share 
of  the  credit  for  the  work  dona 

We  hear  much  said  to-day  about  research, 
about  the  advantages  of  organized  research. 
In  my  opinion  there  is  danger  that  research 
may  be  organized  to  death.  The  compilation 
of  facts  by  committees  of  learned  societies  is 
all  very  well,  tests  by  competent  scientists  in 
government  bureaus  are  desirable,  and  research 
conducted  by  the  eacperts  of  great  corporations 
are  necessary  in  order  that  modem  science 
may  be  applied  in  the  most  economical  way  to 
human  needs — but  the  highest  type  of  research 
is  that  which  takes  place  in  a  university  lab- 
oratory where  an  inspired  teacher  and  his 
mature  students  sit  down  side  by  side  and  in 
quiet  study  endeavor  to  search  out  the  secrets 
of  nature  and  the  chemical,  biological,  and 
physical  laws  of  God.  Let  the  scientists  of 
America  not  follow  too  much  the  method  of 
organized  research — ^let  them  give  even  greater 
weight  to  the  individual  method  of  Huxley 
and  Pasteur  and  Sedgwick. 

When,  after  a  long  experience  as  a  prac- 
tising engineer,  I  came  to  Harvard  to  teach,  I 
had  many  talks  with  Sedgwick  about  methods 
of  teaching.  He  was  no  longer  thirty-three 
years  old,  but  fifty-five.  He  had  been  teach- 
ing for  twenty-five  years  and  he  gave  from  his 
experience.  He  said,  ''  I  keep  three  things  in 
mind — the  pasl^  the  present,  and  the  future. 
First,  I  teach  by  the  historical  method.    That 


has  two  advantages:  my  students  learn  what 
has  been  done,  and  my  lectures  don't  have  to 
be  written  over  every  year.  Second,  I  teaoh 
of  what  is  going  on  now."  His  present- 
day  students  knew  well  his  habit  of  rushing 
into  the  lecture-room  with  a  dipping  from 
the  morning  paper  or  a  copy  of  the  Medical 
Journal  and  talking  about  something  which 
somebody  had  discovered  in  Ohicago  or  ^ 
Fiji  Islands,  or  about  some  new  engineering 
project  AH  kinds  of  fish  were  caught  in  his 
net,  and  he  believed  that  the  students  should 
study  these  fish  while  they  were  alive. 
Thirdly,  he  said,  "I  try  to  teach  of  what  is 
likely  to  happen  in  the  f  utura  I  try  to  make 
the  students  see  the  problems  they  will  be  up 
against."  History,  present  problems,  and  re- 
search— ^these  were  his  three  principles. 

His  teaching  was  far  from  being  exact 
Sedgwick  did  not  have  a  mathematical  mind. 
His  lectures  were  never  formally  prepared  and 
as  he  grew  older  they  became  less  methodical. 
He  cared  for  general  principles  more  than  for 
details.  The  opening  sentence  of  his  first 
lecture  to  engineers,  which  I  have  already 
quoted,  shows  what  he  wanted  most  to  impress 
upon  his  students.  '^The  sanitarian  needs  a 
proper  working  theory."  But  it  was  chiefly 
his  personal  magnetism  and  his  inspiration 
which  told  on  his  students,  and  this  never 
failed  him.  His  optimism  was  as  strong  at 
sixty-five  as  it  was  at  thirty-five. 

Sedgwick  will  be  remembered  first  and 
foremost  as  a  great  teacher — ^yes,  even  as  a 
teacher  of  teachers — because  his  enthusiasm 
was  contagious  and  others  followed  in  his 
steps.  One  has  only  to  mention  Dr.  Oalkins, 
of  Columbia;  Dr.  Jordan,  of  Chicago;  Dr. 
Winslow,  of  Yale;  Professor  Gunn,  and  other 
names,  now  well  known,  to  realize  the  extent 
of  Sedgwick's  influence  as  a  teacher  upon 
teachers.  But  among  his  pupils  are  sanitary 
engineers,  bacteriologists,  health  oflicers,  lab- 
oratory workers  in  many  fields,  Red  Cross 
officials,  physicians,  nurses,  manufacturers, 
teachers  of  domestic  science,  housewives — ^men 
and  women,  a  great  company  of  enthusiastic 
followers  who  recognized  him  as  "Chief." 

Soon  after  Sedgwick  came  to  Boston  the 
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HafisaohoBetts  State  Board  of  Health  began 
to  apply  the  new  ideas  in  biology  and  chem- 
istry to  the  purification  of  water  and  sewage 
under  the  leadership  of  Dr.  Henry  P.  Walcott^ 
who  for  a  quarter  of  a  century  was  ehairman 
of  the  board,  and  Mr.  Hiram  F.  Mills,  a  hy- 
draulic engineer,  who  for  an  equally  long 
time  gave  most  valuable  service  to  the  com- 
monwealth. A  small  station  for  making  ex- 
periments with  sewage  and  water  was  built 
at  Lawrence,  Mass.  Professor  Sedgwick  was 
consulting  biologist  of  the  State  Board  of 
Health  and  Dr.  Drown  was  consulting  chem- 
ist. For  many  years,  even  up  to  this  day,  the 
Lawrence  Experiment  Station  has  been  a 
center  of  scientific  activity.  Some  of  the 
leading  sanitary  engineers  of  the  country  be- 
gan their  woric  there. 

While  this  scientific  study  of  the  chemistry 
and  biology  of  water  and  sewage  was  in  full 
blast  (1890),  a  notable'  epidemic  of  typhoid 
fever  swept  down  the  Merrimac  Valley.  Pro- 
fessor Sedgwick  made  a  thorough  study  of 
this  catastrophe  and  developed  methods  of 
investigation  which  have  been  followed  by 
American  epidemiologists  ever  since.  Although 
not  a  mathematician,  he  marshalled  statistics 
and  used  them  with  telling  force  and  drew 
from  them  logical  conclusions  which  could  not 
be  upset  As  a  result  of  the  epidemic  and  the 
research  at  the  experiment  station,  the  first 
scientifically  designed  municipal  water  filter 
in  America  was  built  at  Lawrence.  This  filter, 
with  additions  and  modifications,  is  still  in 
use  and  although  outgrown  in  size  and  ideas 
is  to-day  protecting  the  people  of  Lawrence 
against  the  recurrence  of  an  epidemic  like 
that  of  1890.  In  this  matter  one  can  not  give 
the  credit  to  Sedgwick  alone,  for  it  was  the 
entire  group  of  scientists  who  deserve  the 
credit— Mills,  Steams,  Drown,  Sedgwick, 
Hasen,  Fuller,  and  others,  most  of  all  per- 
haps to  Mr.  Mills.  Through  them  America 
gave  to  the  world  scientific  ideas  in  regard  to 
the  disposal  of  sewage  which  revolutioniced 
methods  of  treatment  and  stimulated  the  con- 
struction of  disposal  works  in  scores,  perhaps 
hundreds  of  cities^  in  this  country  and 
abroad. 


Sedgwick  become  a  great  interpreter  of  this 
scientific  work.  He  joined  the  New  England 
Water  Works  Association  in  1890,  but  as  early 
as  1888  he  had  contributed  a  paper  on  the 
Biological  Examination  of  Water.  He  was 
chosen  president  of  the  association  in  1906, 
having  already  (in  1904)  been  made  an  honor- 
ary member.  His  last  address  before  tibe  asso* 
ciation  was  delivered  on  September  11,  1918, 
on  a  subject  appropriate  to  the  times^  "  From 
Peace  to  War,  from  War  to  Victory,  from 
Victory  to  Just  Judgment."  Those  who  heard 
it  will  never  forget  the  stirring  words  in 
which  he  called  for  stem  justice  for  Qermany 
and  appealed  to  a  higher  ideal  of  Gk>d  than 
that  held  by  the  Kaiser — ^the  ideal  of  Ohris- 
tianity,  the  ideal  of  civilization.  Sedgwiok 
never  separated  his  science  from  his  patriot- 
ism or  his  religion.  He  could  make  science 
popular  and  he  could  take  subjects  of  popular 
interest  and  clothe  them  in  the  language  of 
scienca 

The  American  Public  Health  Association 
also  claimed  Sedgwick's  attention.  He  be- 
came a  member  in  1902  and  its  president  in 
1916.  He  was  a  member  of  many  committees, 
was  a  frequent  speaker,  most  of  his  addresses 
having  relation  to  the  broader  aspects  of  pub- 
lic-health work.  It  is  hardly  worth  while  at 
this  time  to  recite  the  long  list  of  scientific 
societies  to  which  he  belonged,  but  mention 
should  be  made  of  the  Society  of  American 
Bacteriologists,  which  he  helped  to  found  and 
of  which  he  was  president  in  1900,  of  the 
American  Society  of  Naturalists,  over  which 
he  presided  in  1901,  and  the  American 
Academy  of  Arts  and  Sciences,  of  which  ha 
was  4  Fellow  and  to  which  he  gave  much  time 
and  thought  Society  memberships  measure 
the  breadth  of  a  man's  interest  and  give  him 
opportunities  for  bringing  his  ideas  before 
the  scientific  world.  Some  men  are  merely 
^belongers  "—others,  like  Sedgwiok,  do  theiv 
full  part  in  promoting  the  objects .  of  the 
societies  which  they  join.  As  Professor  Sedg- 
wick advanced  in  life,  his  interest  changed 
from  one  scientific  society  to  another  and  his 
scientific  papers  shifted  from  the  record  of 
detailed  studies  to  educational  and  philosoph- 
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ical  problems.  Tliat  change  marked  the  nor- 
mal develoinnent  of  an  active,  broadening 
mind.  So  we  may  add  to  Sedgwick's  fame  as 
a  great  teacher  that  of  interpreter  of  science. 
We  must  next  look  upon  him  as  a  councilor 
in  public  health.  In  1914  when  the  State 
Board  of  Health  was  replaced  by  a  health 
commissioner  and  public  health  coundl*  Sedg- 
wick was  appointed  as  a  member  of  the  coun- 
cil and  served  in  that  capacity  until  his  death. 
Together  the  commissioner  and  council  con- 
stitute the  State  Department  of  Public 
Health.  Its  work  is  done  partly  through 
committees  and  Sedgwick  aerved  on  the  com- 
mittee on  sanitary  engineering  and  was  chair- 
man of  the  committee  on  food  and  drugs. 
It  is  difficult  to  pick  out  from  the  many- 
sided  activities  of  the  State  Department  any 
particular  work  which  was  his,  for  in  one  way 
or  another  he  has  been  in  all  of  them.  He 
was  an  ideal  councilor.  His  scientific  knowl- 
edge^ his  ripe  experience,  his  grasp  of  funda- 
mental principles  made  his  advice  respected 
l^  us  all.  His  facilily  in  writing  clear  and 
simple  English  was  most  useful  to  the  council 
in  the  preparation  of  reports.  I  remember 
once  that  a  certain  sentence  in  a  letter  of 
advice  to  some  city  had  been  so  phrased  as 
to  mean  just  exactly  what  it  was  not  intended 
to  mean.  The  commissioner  and  council  had 
approved  it.  Sedgwick  came  in  late^  looked 
at  the  report,  and  immediately  spotted  the 
false  phrase  and  thought  it  a  great  joke.  He 
said,  Tolks  laugh  at  the  deepy  old  pro- 
fessors, but  you  see  they  have  their  uses.'' 
Sedgwick's  graceful  yet  forceful  manner  of 
speaking  caused  him  to  be  chosen  on  many 
occasions  to  represent  the  Department  and 
whether  he  spoke  before  a  legislative  com- 
mittee or  a  large  public  meeting  he  was 
always  effectiva  Many  a  fight  he  has  had  at 
the  State  House  with  anti-vivisectionists,  anti- 
vaccinationists,  and  various  other  kinds  of 
antis— but  Sedgwick's  method  of  fighting  was 
merely  to  state  his  side  of  the  case,  simply 
and  forcefully,  letting  his  opponent  have  a 
monopoly  of  the  fireworks.  It  was  perhaps 
one  of  his  faults  that  he  was  not  aggressive 
enough.    But  cm  occasion  Sedgwick  became 


eloquent  Last  year  at  the  Brussels  confer- 
ence of  public  health  officers  representatives 
of  various  nations,  gorgeously  arrayed  in  uni- 
form and  regalia,  had  been  droning  out  weaxy 
speeches,  the  audience  being  visibly  bored, 
when  Sedgwick's  turn  came.  He  was  there  to 
represent  the  American  Public  Health  Asso- 
ciation, Harvard  University,  the  Massachusetts 
Institute  of  Technology,  and  the  TT.  S.  Public 
Health  Service.  Simply  dressed  in  his  aca- 
demic robes,  he  arose  and  spoke  for  ten 
minutea  He  praised  brave  little  Belgium  and 
faithful  France  for  saving  the  world,  he  gave 
to  England  the  credit  of  being  the  father  of 
public  health  administration,  and  then  spoke 
for  America.  I  do  not  know  what  he  said—I 
was  not  there— but  I  have  been  told  that  the 
audience  went  wild  in  applause  and  that 
scores  of  people^  including  our  own  Ambas- 
sador, went  forward  after  the  meeting  to 
shake  his  hand.  It  was  the  dimaz  of  the 
convention. 

Professor  Sedgwick  of  late  had  been  keenly 
interested  in  the  engineering  study  now  being 
carried  on  jointly  by  the  State  Department  of 
Public  Health  and  the  Metropolitan  District 
Commission  which  looks  forward  to  an  exten- 
sion of  the  water  supply  of  the  eastern  part 
of  the  state,  by  the  construction  of  a  great 
reservoir  in  the  Swift  Biver  Valley.  Once  in 
about  twenty-five  years  every  growing  city  or 
district  has  to  enlarge  its  water  supply,  be- 
cause it  does  not  pay  to  construct  works  for 
a  longer  period  ahead.  It  was  in  1895  that 
the  Wachusett  Beservoir  was  recommended 
and  a  few  years  later  put  in  use— and  the 
time  has  now  come  when  we  of  this  generation 
must  build  a  water  supply  for  the  next  It 
will  be  an  expensive  investment  for  the  stat^ 
but  not  an  unreasonable  one,  because  it  will 
be  an  income-producing  investment.  The 
project  is  one  which  appeals  to  the  imagina- 
tion. An  abundant  supply  of  pure  water  is 
one  of  the  essentials  of  lifa  "No  community 
can  prosper  if  it  outgrows  its  water  supply. 
Sedgwick,  with  his  f ait^  in  Massachusetts^ 
was  therefore  keenly  alive  to  the  importance 
of  this  new  project,  of  which  much  will  be 
heard  during  the  coming  year. 
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As  early  as  1882  Profeesor  Sedgwidk  was 
elected  a  member  of  the  Advisory  Oommittee 
of  the  IT.  S.  Public  Health  Service,  and  for 
nearly  twenly  years  he  maintained  this  oon« 
nection  with  national  puUio  health  affairs. 
When  after  the  war  a  reserve  organization 
was  created  in  this  service,  Sedgwick  was 
commissioned  as  assistant  surgeon  general. 
A  few  years  ago  he  was  made  a  member  of 
the  International  Health  Board,  supported  by 
the  Rockefeller  Foundation,  and  thus  his 
interests  became  world-wide  in  their  scope. 
Last  year  he  went  to  England  as  exchange 
professor  from  the  Massachusetts  Institute  of 
Technology  to  the  Universities  of  Cambridge 
and  Leeds — and  on  the  eve  of  his  departure  a 
newspaper  headlim?  very  fittingly  character- 
ized him  as  ''Ambassador  of  Health." 

During  the  past  few  dajrs  I  have  been  read- 
ing over  a  list  of  the  titles  of  the  books  and 
most  important  scientific  papers  which  Sedg> 
wick  wrote  between  the  years  1883  and  1921 — 
about  a  himdred  in  number.  If  his  minor 
writings  had  been  included,  the  list  would 
have  been  several  times  as  long.  Towards  the 
end  of  his  life  he  wrote  les&  Only  a  few 
weeks  before  his  death  he  said  to  me,  ''I 
sometimes  get  sick  of  talking  about  health; 
every  Tom,  Dick  and  Harry  is  now  talking 
about  it,  and  most  of  what  they  say  is  so 
exaggerated  that  it  casts  discredit  on  all  of 
us  who  are  trying  to  speak  within  the  bounds 
of  sanitary  scienca" 

And  I  wish  to  take  this  occasion  to  express 
my  own  views  that  just  as  there  is  danger  that 
scientific  research  may  be  organized  to  death, 
so  there  is  danger  that  public  health  may  be 
organized  and  legislated,  propagandized  and 
commercialized  to  the  point  of  nullification. 
There  is  danger  that  over  striving  for  the 
welfare  of  particular  classes  of  people  may 
result  in  misfortune  to  the  people  as  a  whole. 
Sensible  education  in  the  principles  of  healthy 
living  should  be  universal,  but  neither  the 
state  nor  the  nation  should  embark  upon  pro- 
grams of  socialization  of  medicine,  socializa- 
tion of  nursing  or  the  paternalistic  or  mater^ 
nalistic  care  of  the  health  of  individuals  with- 
out first  looking  ahead  to  see  where  such  x>oli- 


cies  lead,  socially,  financially  and  politically. 
The  police  power  of  the  state  should  be  used 
severely  to  prevent  crimes  against  the  puUic 
health;  the  advisory  powers  of  health  depart- 
ments should  be  freely  used,  but  the  treasury 
of  the  state  should  not  be  drawn  upon  to  pay 
for  personal  benefits  or  class  benefits  even  in 
the  name  of  health.  Public  health  and  pri- 
vate health  are  not  the  same,  and  govern- 
ments may  do  for  the  one  what  they  ought 
not  to  do  for  the  other. 

We  Americans  can  not  boast  of  the  success 
of  our  governments,  especially  the  govern- 
ments of  our  cities.  We  can  not  boast  of  our 
governmental  methods  of  public  health  ad- 
ministration— and  imfortunately  our  local 
governments  are  not  becoming  more  efficient 
as  they  become  larger.  Let  us  not  therefore 
make  the  mistake  of  turning  too  many  of  our 
health  activities  over  to  the  governments.  In 
one  thing,  however,  America  has  excelled  and 
that  is  its  voluntary  cooperative  undertakings. 
Let  these  continue  to  use  their  influence  for 
improving  personal  health,  leaving  to  the  gov- 
ernments only  those  matters  which  legiti- 
mately belong  to  the  health  of  the  people  as  a 
whole.  The  time  is  rapidly  approaching  when 
the  financial  problems  of  our  cities  and  states 
will  overtop  all  others — sanitary  and  public 
health  problems  included — when  appropriations 
of  all  kinds  will  be  ciit  to  the  bone  to  ward 
off  insolvency  or  repudiation  of  debts.  Let  us 
not  make  our  people  too  dependent  on  their 
governments  for  health  protection,  but  let  us 
by  education  seek  to  make  them  protect  their 
own  health,  for  what  they  pay  for  they  will 
value  most 

There  is  one  other  aspect  of  health  acr 
tivities  which  I  can  not  refrain  from  mention- 
ing in  this  connection.  Too  much  thinking 
about  one's  health  makes  a  person  morbid.  It 
is  possible  for  communities  to  get  into  the 
same  condition.  After  all,  there  is  more 
health  in  the  world  than  there  is  sickness.  I 
tell  my  students  that  while  as  professional 
health  officials  they  must  study  death-rates,  as 
individuals  th^  must  look  well  to  the  life 
rates,  for  except  in  old  age  the  chance  of 
living  is  far  greater  than  the  chance  of  dying 
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and  we  can  sepnd  our  time  best  by  living  and 
not  trying  to  stay  alive.  Fortunately,  health 
is  a  positive  qiuility  which  can  be  cultivated 
in  ways  that  are  pleasant*  and  with  reason- 
able understanding  and  moderate  care  we  can 
lyrotect  ourselves  against  those  diseases  which 
are  preventable. 

I  am  personally  out  of  sympatiiy  with  in* 
jecting  the  propaganda  and  the  slogans  of 
public  health  into  the  services  of  the  churches, 
although  I  am  most  heartily  in  favor  of  church 
people  doing  all  that  they  can  to  mitigate  hu- 
man suffering  by  methods  of  prevention  as 
well  as  those  of  relief.  This  concerted  move- 
ment of  the  women  of  Boeton  to  improve  the 
health  of  our  children  strikes  a  responsive 
chord  in  all  of  us.  We  know  that  Professor 
Sedgwick's  voice  would  have  been  lifted  up 
in  favor  of  this  wedcs^  crusade.  His  very 
heart  went  out  to  the  refugee  children*  of 
Prance,  and  one  of  the  most  beautiful  epi- 
sodes of  his  life  was  associated  with  Chateau 
Lafayette,  winch  he  and  Mrs.  Sedgwick  vis- 
ited last  summer  and  to  which  they  hoped  to 
return. 

We  come  finally  to  Sedgwick's  last  great 
work  in  connection  with  the  School  of  Public 
Health  of  Harvard  University  and  the  Massa- 
chusetts Institute  of  Technology.  This  school 
he  helped  to  establish  in  1913  and  served  as 
chairman  of  the  administrative  board  until 
his  death.  He  delighted  to  see  it  grow,  he  de- 
lighted to  see  students  coming  to  it  from 
foreign  countries — ^from  Italy,  from  China, 
from  South  America,  from  India  and  Siam, 
from  Czecho-Slovakia,  and  from  Mexico.  Few 
people  of  Boston  realize  how  solidly  this  littie 
school  has  taken  its  place  as  a  center  of  public- 
health  education,  or  how  its  example  has  been 
followed  by  other  universities  in  America. 

Nearly  twenty  years  ago  when  Sedtg^ck 
joined  the  American  Public  Health  Associa- 
tion, he  was  made  a  memfber  of  a  committee 
on  the  Teaching  of  Hygiene  and  the  Granting 
of  the  Degree  of  Doctor  of  Public  Health. 
He  always  held  the  view  that  the  public  health 
service  was  different  from  the  medical  serv- 
ice that  a  man  could  be  an  efficient  health 
executive  without  being  a  doctor.    His  last  im- 


portant address,  given  at  the  100th  anniver- 
•sary  of  the  medical  school  of  the  Undversity 
of  Oincimiati,  was  devoted  to  the  subject  of 
•the  education  of  health  executives.  He  advo- 
cated what  he  called  the  Y  plan,  by  which 
•medical  sdiools  ^ould  have  two  programs, 
aUke  during  the  first  two  years,  but  after- 
awards  diverging,  one  towards  the  dogree  of 
doctor  of  medicine  and  one  towards  the  degree 
of  doctor  of  public  health. 

•  His  last  act  as  a  member  of  the  administra- 
tive board  of  the  School  of  Public  Health,  held 
December  19,  1920,  was  to  assist  in  preparing 
a  statement  relative  to  the  future  of  the 
echool,  planning  for  a  reorganization  of  its 
government  and  doing  so  at  the  sacrifice  of 
his  own  position  as  chairman  and  having  in 
•mind  only  the  future  good  of  the  cause  of 
public  health  education.  In  time  to  come 
.Sedgwick's  part  in  the  organization  of  this 
school,  which  seems  destined  to  take  its  place 
eide  by  side  with  the  Harvard  Medical  School, 
•Will  stand  forth  as  one  of  his  most  construc- 
tive works.  May  it  not  be  possible  that  in  the 
near  future  some  friend  or  group  of  friends 
.will  contribute  a  fund  big  enough  to  endow  a 
William  Thompson  Sedgwick  professorship  in 
this  School  of  Public  Health  of  Harvard  Uni- 
versity and  the  Massachusetts  Institute  of 
Technology  which  he  loved  so  well.  What 
finer  memorial  could  be  given  than  one  which 
would  tend  to  make  his  name  and  teaching 
known  to  the  students  of  the  coming  years! 

♦  And  so  we  may  sum  up  Professor  Sedg- 
wick's life  as  that  of  a  great  teacher,  an  in- 
terpreter of  science,  a  wise  councilor,  an  am- 
bassador of  public  health.  Friend  of  young 
men,  loyal  supporter  of  the  institute,  patriotic 
citizen,  a  Christian  gentieman,  he  will  be 
greatly  missed  by  all  who  were  fortunate 
enough  to  know  him. 

On  Sunday  mornings  I  like  to  hear  the  Har- 
vard etudent  choir  sing  in  Appleton  Chapel. 
Sometimes  the  music  rises  and  falls  in  vary- 
ing melody  until  at  the  end  it  fades  away  as 
in  a  distance.  At  other  times  it  pursues  a 
simple  motif,  which  grows  in  volume  until  it 
culminates  in  a  burst  of  song  and,  on  a  sud- 
den, ceases.     For  an  instant  the  air  tingles 
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and  is  stilL  But  the  memory  of  the  glorious 
cfhord  goes  with  us  through  the  day  ''to 
charm,  to  strengthen,  and  to  teach."  Thus  it 
was  that  Professor  Sedgwick  lived  and  died 
and  stays  forever  in  our  hearts 

George  0.  Whipple 


OUR  DISAPPEARING  WILD  PLANTS^ 

The  destruction  of  the  vast  herds  of  bison 
on  our  western  plains,  the  total  extinction  of 
the  formerly  abundant  wild  pigeon,  the  ex- 
termination of  many  of  the  most  beautiful  of 
our  wild  birds,  all  this  is  a  matter  of  common 
knowledge.  How  many  of  us,  however,  realise 
that  the  same  rapacious  spirit  of  destruction 
has  seriously  endangered  our  wild  plant  life, 
until  many  of  our  most  desirable  plants  have 
actually  disappeared  from  wide  areas  of  our 
country? 

The  earliest  Europeans  in  America  found 
in  the  New  World  a  flora  marvelously  rich  in 
its  abundance  of  species  and  indescribably 
beautiful  in  its  display  of  attractive  plants. 
Since  the  time  of  the  earliest  settlers  this 
wonderful  flora  has  suffered  a  gradual  deple- 
tion until  at  present  the  flora  in  many  regions 
is  a  mere  relic  of  the  past  with  hardly  a  sug- 
gestion of  its  pristine  loveliness.  The  appre- 
ciation of  mankind  was  expressed  in  an  odd 
manner  indeed  when  he  removed  the  hand- 
somest of  the  plants,  allowing  the  dull  and 
less  attractive  species  to  take  their  place. 
This  painful  tragedy  has  been  enacted  right 
here  in  the  vicinity  of  Washington,  where  the 
formerly  luxuriant  display  of  laurel,  rhodo- 
dendron, holly,  ground  pines,  and  arbutus  has 
in  many  places  been  supplanted  by  weedy  and 
generally  unattractive  species.  All  the  plants 
named  are  almost  extinct  within  a  wide  radius 
of  the  city  and  the  wild  orchids,  spring 
beauties,  bluebells,  and  many  other  species  of 
rare  grace  and  beauty  are  vanishing  rapidly, 
and  will  soon  live  in  memory  only  unless 
active  steps  are  taken  to  save  them. 

The  causes  leading  to  their  disappearance 

lAn  addrefls  delivered  with  illustratioiui  before 
the  Botanical  Society  of  Washington,  D.  C,  Oc- 
tober 5,  1920. 


are  complex,  but  by  far  the  greatest  con- 
tributing factor  is  the  unrestricted,  india- 
criminate,  thoughtless  picking  to  which  these 
beauteous  plants  are  subjected.  Each  spring 
witnesses  the  descent  of  legions  of  thought- 
less floweivgatherers  who  ravish  the  flora  with 
hardly  a  thought  that  the  tearing  away  of 
the  flowers  robs  most  plants  of  their  only 
methods  of  reproduction.  These  misguided 
hordes  gather  huge  armfuls  and  basketfuls 
of  hepatica,  anemone,  bloodroot  and  dojsens 
of  other  rapidly-wilting  plants,  which  are  en- 
joyed for  the  moment  but  are  soon  strewn 
along  the  highways  and  byways  in  withered, 
unsightly  masses,  mute  evidence  of  wanton 
destruction  of  nature's  most  perfect  gifts. 
The  process  of  extermination  has  of  late  been 
largely  aided  and  widely  extended  l^  that  new 
enemy  of  our  flora,  the  automobile,  pene- 
trating into  regions  formerly  remote  or  inao- 
cessible  and  returning  loaded  with  huge  piles 
of  drooping,  withered  branches  of  flowering 
dogwood,  redbud,  and  service  berry,  torn  out 
by  trespassers  who  had  neither  moral  nor 
legal  justication  for  such  disfiguration.  Who 
has  not  seen  great  branches  of  dogwood  and 
bunches  of  other  wild  flowers  offered  for  sale 
by  irresponsible  street-merchants  f  Within  a 
half-hour  during  an  automobile  drive  while 
the  redbud  and  flowering  dogwood  were  in 
bloom,  the  speaker  was  accosted  twelve  times 
along  Conduit  Road  near  Washington,  D.  0., 
by  bojrish  flower  venders  offering  their  ill- 
gotten  %  wares.  The  accumulated  destruction 
of  years  will  be  great  until  it  is  inevitable 
that  the  handsomest  of  our  species  will  dis- 
appear. 

Must  these  wondrous  gifts  of  nature  live 
only  in  song  and  story  for  the  countless  on- 
coming generations  t  Is  it  fair  that  we  dis- 
sipate this  great  natural  heritage,  robbing 
posterity  of  the  pleasures  derived  from  our 
flowers  which  we  now  so  fully  enjoy  (  It 
would  seem  that  the  doctrine  of  the  greatest 
good  for  the  greatest  number  demands  that  we 
accept  this  rich  birthright  in  guardian  spirit, 
to  be  safeguarded  and  preserved  for  the  enjoys 
ment  of  those  who  come  after  us;  that  each 
generation  act  as  trustees  of  the  surrounding 
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flora,  ezecating  its  trost  in  such  a  maimer  that 
the  beauty  of  our  native  wild  plants  may  con- 
tinue in  perpetuity. 

The  danger  to  our  wild  flora  is  so  great 
as  to  have  already  been  leoognissed  by  legis- 
lators. A  reoent  Maryland  law  forbids  the 
removal  of  plants  unless  either  the  written 
oonsent  of  the  owner  of  the  premises  has  been 
obtained  or  else  under  the  owner's  personal 
supervision.  If  such  consent  is  not  obtained, 
the  picking  of  wild  flowers  is  a  misdemeanor, 
punishable  by  a  fine  of  from  five  to  twenty- 
fire  dollars,  by  imprisonment  from  thirty  to 
ninety  days  or  by  the  infliction  of  both  of 
these  punishments.  Of  far  greater  importance 
than  the  fear  of  inmishment,  however,  is  the 
creation  of  an  appreciative  sentiment  in  favor 
of  the  plants,  because,  after  all,  the  ruthless 
destroyers  are  really  the  friends  of  the  flowers,, 
considerate  and  kindly  disposed,  but  thought- 
less in  their  acts.  Usually  a  mere  suggestion 
is  thrice  more  powerful  than  a  threat.  The 
speaker  is  reminded  of  an  experience  with  a 
college  class  in  botany  to  whom  he  had  talked 
on  this  subject  Some  time  later  while  on  an 
excursion  into  the  mountains,  a  single  lady's 
dipper  was  encountered  as  a  relic  of  a 
formerly  abundant  flora  of  this  gorgeous  wild 
orchid.  Instead  of  the  usual  desire  to  pick 
and  wear,  the  flower  was  allowed  to  remain  on 
the  stalk,  perhaps  to  set  seed  and  repopulate 
the  vicinity  with  this  splendid  plant.  "No 
amoxmt  of  legislation  would  have  saved  it;  the 
appreciation  of  the  class  was  shown  by  allow- 
ing the  flower  to  remain  for  others  to  enjoy. 
A  thousand  people  can  enjoy  what  a  single 
hand  could  destroy  forever. 

The  remedy  for  the  situation  is  to  substitute 
the  present  wanton,  promiscuous,  unguided 
methods  of  gathering  plants  with  regulated, 
sane  and  rational  means.  It  is  not  at  all  nec- 
essary to  forbid  the  picking  of  flowers,  but 
sufficient  should  always  be  allowed  to  remain, 
particularly  in  the  case  of  annuals,  to  produce 
seed  and  so  perpetuate  the  species.  Plants 
should  never  be  gathered  by  the  roots,  as  is  so 
frequently  the  case  with  hepatica,  anemone 
and  bird-foot  violet.  Plants  growing  from 
long,  creeping  stems,  as  arbutus  and  ground 


pine  (lycopodium)  should  never  be  torn  out. 
It  is  best  to  cut  the  flowering  stems  of  arbutus 
either  with  a  sharp  knife  or  a  pair  of  scissors, 
allowing  the  long,  leafy  stem  to  continue  its 
work  of  flower-production.  The  beauty  of 
shrubs  should  never  be  violated  by  tearing 
the  branches  and  in  so  doing  peeling  the  bark 
to  the  base,  thereby  not  only  disfiguring  the 
plant  but  also  creating  ready  access  for  the 
entrance  of  fungi  and  other  enemies  which 
cause  death.  In  case  it  is  felt  necessary  to 
remove  some  of  the  branches  of  flowering 
shrubs,  it  is  best  to  select  such  members  as 
will  mar  the  beauly  least  and  cut  them  dose 
to  the  base  with  a  sharp  knife  in  such  a 
manner  that  the  bark  will  eventually  callous 
over  the  wound.  Phlox,  wintergreen  and 
other  scarce  wild  plants  should  never  be  pur- 
chased either  from  florists  or  street  vendors, 
because  by  so  doing  one  merely  encourages 
the  commercial  exploitation  of  the  wild  flora. 
Becently  the  speaker  witnessed  an  exhibition 
of  goods  placed  upon  a  background  of  many 
square  yards  of  moss  torn  from  neighboring 
woods.  Such  a  carpet  of  moss  took  nature 
scores  of  years  to  build  up  and  it  should  not 
be  destroyed  in  a  moment,  to  be  replaced  by  ^ 
huge  bare  spot  where  formerly  all  was  green. 
The  appreciation  of  the  beauties  of  nature 
should  be  taught  in  our  schools  and  churches 
where  a  mere  hint  of  the  situation  is  all  that 
is  necessary  to  insure  hearty  cooperation. 
Much  can  also  be  done  by  the  establishment 
of  private  preserves  for  wild  life,  where  the 
flora  and  fauna  may  exist  xmdisturbed  in 
primeval  splendor. 

It  is  especially  desirable  that  plants  such  as 
the  wintergreen  be  allowed  to  mature  fruit 
as  food  for  birds  during  the  harsh  winter 
months.  Without  this  source  of  food,  many 
birds  die  of  winter  starvation.  It  is  desirable 
that  the  picking  of  such  weedy  but  attractive 
plants  as  daisies,  buttercups,  golden  rod  and 
asters  be  encouraged,  since  by  so  doing  no 
harm  results  and  the  farmer  is  assisted  with 
his  weed  problem.  In  addition,  the  cultiva- 
tion of  wild  plants  in  our  gardens  may  save 
many  species  for  the  enjoyment  of  future 
generations. 
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We  have  sufficient  iHreoedence  from  other 
re^rions  to  guide  us,  as  the  total  extinction  of 
the  yellow  moccasin  flower  in  Center  county, 
Pennsylvania,  and  the  extirpation  of  the 
pitcher  plant,  fringed  gentian,  azalea  and  wild 
lilies  from  many  localities.  We  should  profit 
from  the  experience  of  others  and  treat  our 
wild  flora  as  a  natural  resource  which  should 
be  neither  squandered  nor  destroyed,  but 
should  rather  be  treated  in  a  sane  and  thought- 
ful manner,  so  that  it  may  be  apinreciated 
and  enjoyed  by  those  who  follow  us. 

Albert  A.  Hansen 


A  SUGGESTION  FOR  MAKING  OUR 

SCIENTIFIC  PUBLICATIONS  MORE 

USEFUL  AND  OUR  POST-OFFICES 

A  CENTER  OF  INFORMATION 

It  is  evident  to  all  persons  who  have 
thought  about  the  matter  that  our  federal 
and  state  scientific  publications  are  not  as 
widely  used  or  as  well  known  as  their  great 
value  to  the  public  warrants.  There  are  two 
principal  reasons  for  this:  first,  because  it  is 
difficult  to  promptly  obtain  them  and,  second, 
because  comparatively  few  people  know  of 
their  existence  as  the  government  has  found 
no  effective  way  of  advertising  them. 

Sportsmen  and  scientists,  for  example, 
frequently  find  that  the  guides  of  a  region  of 
which  an  excellent  topographic  map  has  been 
made  by  the  government  are  not  aware  of  the 
existence  of  the  map  although  it  would  be  of 
great  value  to  them  in  their  work.  It  is 
perhaps  conservative  to  say  that  most  auto- 
mobilists  do  not  even  know  what  topographic 
maps  are,  and  that,  when  they  do  know,  they 
can  not  obtain  them  unless  their  tour  is 
planned  long  in  advance.  The  writer  has 
never  but  once  seen  a  topographic  map  in  the 
home  of  a  farmer,  notwithstanding  the  fact 
that  it  would  be  a  source  of  great  pleasure 
and  profit  to  him.  If  a  publishing  house  had 
issued  maps  of  such  excellence  it  would  have 
expended  thousands  of  dollars  in  advertising 
them  so  that^  if  possible,  every  home  might 
have  a  map  of  its  own  neighborhood.  As  a 
matter  of  fact  the  expense  of  publishing  these 


nuips  is  so  great  that  no  private  oonoem 
could  make  them  for  sale  at  a  profit.  Never- 
theless, after  they  have  been  published,  no 
effort  is  made  to  let  the  people  whose  taxes 
paid  for  them  learn  of  them  and  of  their 
valua 

A  few  examples  from  the  writer's  experi- 
ence— ^which  can  be  duplicated  by  many  per- 
sons— ^will  illustrate  the  characteristic  in- 
accessibility of  our  federal  and  state  publica- 
tions. Many  times  he  has  wanted  the  topo- 
graphic maps  of  a  region  but  was  unable  to 
obtain  them  because  he  could  not  wait  until 
he  received  them  from  Washington.  At  Zion 
National  Park,  Utah,  this  past  summer  not 
only  were  no  topographic  maps  for  sale  but 
none  could  be  consulted  At  Uvalde,  Texas» 
there  are  some  interesting  volcanic  necks 
which  are  mapped  and  described  in  a  United 
States  Geological  Survey  Folio  but  when  the 
writer  stopped  off  to  study  them  he  found 
that  no  folio  was  available  and,  as  far  as  he 
could  learn,  no  one  in  the  region  owned  a 
copy.  At  Ardmore,  Okla.,  he  wished  to  con- 
sult the  geological  literature  of  the  region  and 
found  that  the  Carnegie  Library  has  neither 
the  publications  of  its  own  state  nor  the  ex- 
cellent United  States  Geological  Survey  Pro- 
fessional paper  of  the  region.  Many  similar 
instances  could  be  cited. 

The  biological  and  botanical  publications 
are  equally  inaccessible.  The  archeological 
publications  dealing  with  the  Cliff  Dwellings, 
the  prehistoric  ruins  of  New  Mexico  and 
Arixona,  the  Mound  Builders  of  Ohio,  and 
elsewhere,  might  almost  as  well  never  have 
been  published  as  far  as  their  usefulness  to 
the  visitor  who  has  not  had  time  to  secure 
them  from  Washington  is  concerned. 

The  only  justification  for  this  state  of 
affairs  is  that  one  can  obtain  the  government 
publications  in  Washington  and  the  state  pub- 
lications at  the  state  capitols  by  writing  for 
them;  but  it  should  always  be  added  ^'if  one 
has  the  time  to  wait  for  them." 

The  writer  proposes  two  remedies: 

1.  That  every  first,  second,  and  third  class 
post-office  shall  be  provided  with  a  framed, 
printed  list  of  the  federal  and  state  publica- 
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tions  which  deal  with  the  region  in  which  it 
is  sitoated  as  well  as  of  historical  and  other 
publications  of  local  interest  It  is,  perhaps, 
evident  that  if  it  became  generally  known 
that  every  first,  second,  and  third  class  post- 
office  contained  snch  a  list  of  publications 
the  traveler  and  resident  in  search  of  informa- 
tion would  immediately  go  to  the  post-office  to 
consult  the  list 

2.  The  second  suggestion  is  that  every  post* 
master  shall  have  on  sale  all  of  the  federal 
and  state  publications  on  the  exhibited  list 

In  order  to  put  this  suggestion  in  practical 
form  the  writer  prepared  the  following  list 
for  his  home  town: 

PUBLICATIONS  ON  WILLIAICSTOWN  AND  VIOINITT 

Map9 
The  Greylock,  Benniagtoiiy  Berlin,  and  Wilming- 
ton  topographic  maps  published  by  ^e  United 
States  Oeologioal  Survey.  Show  the  location  of 
roads,  streams,  houses,  and  elevations.  On  ex- 
hibition and  for  sale  here. 

Local  History 

"Origins  in  Williamstown, ' '  by  Professor  A. 
L.  Perry.  An  account  of  the  early  history  of  the 
Northern  Berkahires.  Can  be  consulted  in  the 
Village  and  GoUege  Libraries. 

*'A  History  of  Willianis  College,"  by  Pro- 
fessor If.  W.  Spring.  A  history  of  the  local  college 
from  its  foundsftion  to  1916.  Can  be  consulted  in 
the  Village  and  College  Libraries. 

"Boyhood  Beminiscences, "  by  Keyes  Danforth. 
Published  in  1895.  An  interesting  account  of  the 
houses,  people,  and  customs  of  the  time.  Can  be 
consulted  in  the  Village  and  College  Libraries. 

ecology 

"Taconie  Physiography,"  by  T.  Nelson  Dale, 
IT.  8.  Geological  Surr^  Bulletin  272.  Contains 
excellent  descriptions  and  explanations  of  the 
scenery  of  the  Berkahires.  Can  be  consulted  in 
the  Village  and  College  Libraries. 

"Geology  of  the  Green  Mountains,"  by 
Pumpelly,  Wolfe,  and  Dale.  United  States  Geo- 
logical Survey  Monograph  XXIII.  Contains  a 
technical  discussion  of  the  geology  of  the  region. 
Can  be  consulted  in  the  Village  and  College  Li- 
braries. 

"Final  Beport  of  the  Geology  of  Massachu- 
setts, 1841,"  by  Edward  Hitchcock.    Interesting 


chiefly  from  a  historical  point  of  view.    Can  be 
consulted  in  the  College  Libraiy. 

Zoology 

"Birds  of  New  York,"  by  E.  H.  Baton.  Now 
York  State  Museum  Memoir  12.  Illnstvates,  with 
106  colored  plates,  the  birds  of  New  York  and 
New  England.  Can  be  consulted  in  the  College 
Library. 

"Useful  Birds  and  their  Protection,"  Edward 
H.  Fod)U8h.  Massachusetts  Bureau  of  Agricul- 
ture. An  ilkifftraited  and  interesting  book  on  the 
birds  of  the  state.  Contains  brief  deseriptionB  of 
the  more  common  birds  and  accounts  of  their  food 
and  habits.  Can  be  oonsulted  in  the  Village  and 
College  Libraries. 

Botany 

"WiH  Flowers  of  New  York,"  by  H.  D.  House. 
New  York  Sta4;e  Museum  Memoir  16.  Dlnstrated 
with  many  admirable  colored  plates.  As  the  New 
York  and  New  England  species  are  for  the  most 
part  identical  this  volume  is  as  valuable  for  Wil- 
liamstown  as  for  New  York.  Can  be  consulted  in 
the  College  Library. 

"Bog  Trotting  for  Orchids,"  Grace  Greylock 
Niles.  A  popular  description  of  the  kinds  and 
habits  of  orchids  in  this  region.  Can  be  consulted 
in  the  Village  and  College  libraries. 

Agriculture 
Lists  of  publications  of  great  practical  use  to 
the  farmer,  stockman,  and  poultryman  are  on  an 
adjoining  bulletin  board.  The  bulletins  on  these 
lists  are  published  by  the  United  States  Depart- 
ment of  Agriculture,  the  Massachusetts  Agricul- 
tural Experiment  Station  at  Amherst;  the  New 
York  State  Agricultural  Experiment  Station  at 
Ithaca,  and  the  Connecticut  Agricultural  Experi- 
ment Station  at  Storrs. 

Collections  and  Objects  of  Local  Interest 

The  sword  and  other  personal  property  of 
Ephraim  Williams,  the  founder  of  WiUdams  Col- 
lege.   In  the  College  Library. 

Collections  of  local  rocks  and  other  exhibits.  In 
the  Geological  Museum,  Clark  Hall. 

Mission  Monument,  Mission  Park. 

Block  House  Marker,  West  Main  Street,  on  the 
property  of  the  Kappa  Alpha  House. 

The  desirability  of  such  a  list  in  every  poet- 
office  in  the  land  becomes  greater  as  automo- 
bile travel   becomes  more  general.     (In  one 
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state  there  is,  on  an  ayerage,  one  automobile 
for  every  six  persons.)  Farmers,  who,  a  few 
years  ago,  seldom  went  further  than  their 
nearest  town  now  go  many  miles  in  their 
automobiles.  When  they  reach  a  town  new 
to  them  th^  want  to  see  whatever  is  of 
interest  If  all  automobilists  and  other 
travelers  knew  a  list  such  as  the  above  could 
be  found  in  the  post-ofilce  they  would  first  go 
there  for  information. 

There  is  another  important  reason  why  such 
lists  should  be  on  exhibition  in  post-offices. 
It  is  very  desirable  that  some  person  or  per- 
sons in  every  community  should  know  what 
has  been  written  about  their  region.  If  those 
government  and  state  publications  pertaining 
to  a  region  were  listed  and  on  sale  at  the 
post-offices,  the  postmasters  and  their  assist- 
ants would  know  about  them  and  through 
them  this  knowledge,  which  at  present  is  con- 
fined to  comparatively  few,  would  be  dissemi- 
nated. 

All  this  could  be  accomplished  if  congress 
should  pass  the  following  laws: 

1.  A  law  ordering  the  exhibition  of  a  list 
of  the  publications  pertaining  to  the  region  in 
which  the  post-office  is  situated,  of  somewhat 
the  same  character  as  that  for  Williamstown, 
Kassabhusetta. 

2.  A  law  ordering  the  scientific  bureaus  to 
send  to  each  first,  second,  and  third  class  post- 
office  all  of  the  government  publications  of 
local  interest,  and  directing  the  postmasters 
to  ofiFer  them  for  sale. 

8.  A  law  ordering  that  state  publications  be 
offered  for  sale  by  the  postmasters  if  the  state 
legislatures  so  direct 

It  is  hoped  that  all  scientists  and  others 
interested  will  write  to  their  congressmen 
urging  the  enactment  of  such  a  law  as  that 
outlined  above  so  that  our  excellent  govern- 
ment and  state  publications  may  become 
better  known  and  so  that  our  post-offices  may 
become  centers  of  greater  usefulness. 

Hkrdman  F.  Olbland 


SCIENTIFIC  EVENTS 

THE   INSTITUTE   OF    HUMAN    PALEONTOLOGY 

On  December  23,  1920,  the  Institute  of  Hu- 
man Paleontology  in  Paris  was  formally  de- 


clared open  by  Prince  Albert  of  Monaco,  its 
founder.  The  account  in  Nature  states  that 
the  institute  is  situated  in  the  Boulevard 
Saint  MaroeL  The  building,  which  was  near- 
ing  completion  when  war  broke  out»  contains 
a  large  amphitheater  for  lectures  and  meet- 
ings, a  spacious  library,  and  a  number  of 
rooms  fitted  up  as  laboratories,  for  examining 
and  photographing  the  material  furnished  by 
excavation.  Oollections  of  specimens  from 
the  sites  which  have  already  been  explored,  as 
well  as  reproductions  of  the  paintings  and 
drawings  found  on  the  walls  of  the  French 
and  Spanish  i>aleolithic  caves,  are  exhibited 
in  the  building.  An  endowment  of  two  mil- 
lion francs  is  attached  to  the  Prince  of 
Monaco's  foundation,  and  an  additional  sum 
has  been  promised  should  it  be  rendered  nec- 
essary by  any  further  increase  in  the  cost  of 
living.  The  institute  is  under  the  direction 
of  M.  Marcelin  Boule,  assisted  by  a  council 
consisting  of  MM.  Salomon  Beinach,  Diatere, 
Yemeau  and  Louis  Mayer. 

Among  those  who  were  present  at  the  open- 
ing ceremony  were  the  President  of  the 
French  Bepublic,  M.  MiUerand,  H.LH. 
Prince  Boland  Bonajmrte,  M.  Honnorat,  then 
Minister  of  Public  Instruction,  the  Belgian 
and  Italian  Ambassadors,  the  Argentine  and 
Persian  Ministers,  M.  Lacroix,  secretary  of 
the  Academy  of  Sciences,  the  president  of  the 
Academy  of  Medicine,  and  representatives  of 
the  College  of  Medicine,  the  College  de 
France,  the  Pasteur  Institute,  and  the  various 
scientific  societies.  An  inaugural  address  was 
d^ivered  by  the  Prince  of  Monaco,  who  de- 
fined the  broad  aims  of  human  paleontology. 
At  the  conclusion  of  the  prince's  address  brief 
speeches  were  made  by  M.  Honnorat,  minister 
of  public  instruction,  M.  Perrier,  and  M.  Le 
Corbeiller,  president  of  the  Municipal  Coun- 
cil, the  last  named  speaking  on  behalf  of  the 
city  of  Paris.  Lastly,  M.  E.  Cartailhac,  the 
veterap  areheologist,  expressed  his  joy  at  the 
creation  of  the  institute,  which,  he  said,  had 
been  his  dearest  wish  throughout  his  career 
as  an  areheologist 
A    NEW   CANADIAN   AGRICULTURAL   JOURNAL 

The  problems  of  technical  agriculture  in 
the  adjoining  provinces  of  Canada  are 
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tially  the  same  as  tbose  of  the  northern  states 
of  this  country.  Anyone  "who  has  taken  ibe 
itrouhle  to  famiHarbe  himself  with  the  situa- 
,tion  can  not  fail  to  be  impressed  with  the 
similarity  of  aims  and  ideals  in  agricultural 
investigation  and  education  in  Oanada  and  the 
United  States.  The  workers  in  technical  agri- 
culture are  responsihle  for  much  of  the  recent 
progress  and  prosperity  of  Canada.  This  is 
perhaps  most  appreciated  in  this  country  by 
those  of  us  who  are  engaged  in  similar  lines 
of  work  in  the  northern  states  and  who, 
through  corresponc^ce  and  frequent  confer^ 
ences  upon  mutual  problems  with  our  col- 
leagues in  adjacent  proyinces,  are  best  in- 
formed^ as  to  the  results  they  have  accom- 
plished and  the  progress  that  they  are  making. 
Therefore  the  writer  feels  that  a  new  agricul- 
tural journal,  the  official  organ  of  the  Canad- 
ian Society  of  Technical  Agriculturists,  will 
be  wdconved  and  will  find  many  readers  on 
ithis  side  of  the  international  boundary. 

The  first  issue  of  Scientific  AgncuLture  and 
La  Bevue  Agronomiqus  Canadienne  bears  the 
/date  of  January  1,  1921.  It  is  published 
^monthly  by  the  Industrial  and  Educational 
Publishing  Company,  Ltd.,  Gardenvale,  P.  Q. 
The  title  page  states  that  it  is:  ''A  magazine 
devoted  to  the  general  advancement  of  agricul- 
ture in  Canada.  Published  in  the  interests  of 
agricultural  science  and  researdL"  The  aims 
of  the  journal  are  set  forth  in  more  detail  in 
the  following  quotation  from  the  inital  edi- 
toriaL 

As  the  official  organ  of  the  Oanadian  Society  of 
Technical  AgricuHorists,  our  columns  will  naturally 
give  pnblicity  to  the  work  which  that  organization 
is  doing.  The  articles  pnblished  will,  as  far  as 
possible,  treat  with  the  educational,  scientific  and 
more  progresaiTS  phases  of  agrieoltural  effort. 
Oertain  pages  will  perhaps  appear  to  be  of  pri- 
mary interest  to  members  of  the  C.  S.  T.  A,,  but 
the  general  reader  will  find  much  information  in 
those  pages  that  is  of  equal  interest  to  him. 

We  particularly  desire  to  cooperate  with  the 
present  existing  agricultural  press,  and  to  assist 
them  in  any  way  possible.  We  do  not  intend  to 
be  competitive,  nor  to  trespass  severely  upon  the 
ground  which  they  are  already  covering.  We  feel, 
however,  that  there  is  a  place  for  a  magazine  which 


can  represent  technical  agrienlture  in  this  coun- 
try and  we  feel  certain  that  no  existing  publica- 
tion will  dispute  that  claim,  or  hesitate  to  welcome 
this  venture. 

As  l^e  name  of  the  publication  suggests, 
articles  will  be  printed  both  in  English  and 
French.  Warner  J.  Morsb 

Mains  Agricultural  EzPERnncNT  Station, 
Orono,  Mains 

SCIBNTIPIC    LBCTURBS    AT   THB   UNIVBRSITY 
OP  MINNESOTA 

The  following  program  of  Sunday  lectures 
is  being  given  at  the  Zoological  Museum  of 
the  University  of  Minnesota: 

January  2.  ''The  winter  bird-life  of  Minne- 
sota." By  D.  Lange,  principal  of  the  St.  Paul 
Mechanic  Arts  High  School. 

January  9.  ''The  geology  of  the  Minnesota  iron 
ores."  By  W.  H.  Emmons,  professor  of  geol- 
ogy, University  of  Minnesota. 

January  16.  "The  work  of  the  state  game  and 
fish  commissioner."  By  Carlos  Aveiy,  game 
and  fish  commissioner  of  Minnesota. 

January  23.  "The  story  of  the  wheat  ruSt."  By 
£.  0.  Stalman,  professor  of  plant  pathology, 
University  of  Minnesota. 

January  SO.  "Animal  pets  and  their  relation  to 
health."  By  W.  A.  Biley,  professor  of  ento- 
mology, University  of  Minnesota. 

Pebruary  6.  "Some  Minnesota  butterflies  and 
moths  and  the  mystery  of  their  double  lives." 
By  Boyal  N.  Chapman,  assistant  professor  of 
animal  biology.  University  of  Minnesota. 

February  13.  -"The  work  of  the  chief  state  for- 
ester." By  Wm.  T.  Cox,  chief  forester  of  Min- 
nesota. 

February  20.  ' '  The  mysteries  of  pond  life. ' '  By 
C.  P.  Sigerfoos,  professor  of  zoology,  Univer- 
sity of  Minnesota. 

February  27.  "The  Indians  of  Minnesota:  past 
and  present."  By  A  £.  Jenks,  professor  of 
anthropology,  University  of  Minnesota. 

March  6.  "Itasca  state  park  and  its  vrild  life." 
By  Thos.  8.  Boberts,  director  of  the  zoological 
museum,  University  of  Minnesota. 

March  13.  "Living  lanterns*  of  fireflies  and  other 
animals."  By  E.  J.  Lund,  associate  professor 
of  animal  biology,  University  of  Minnesota. 

March  20.  "Our  spring  flowers."  By  N.  L. 
Huff,  assistant  professor  of  botany,  Univernty 
of  Minnesota. 
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Maroh   27.    "The   home-coming  of   our  birds.'' 
,    Bj  mios.  6.  Bobeztfly  director  of  the  soologieal 
museum,  Universitj  of  Minnesota. 

THE  MARSH  FUND  OF  THE  NATIONAL  ACAD- 
EMY OF  SCIENCES 

At  his  death  in  1899  Professor  O.  C.  Marsh 
left  to  the  National  Academy  of  Sciences  a 
sum  slightly  in  excess  of  $7,000,  the  income 
from  which  was  to  be  used  for  support  of  re- 
searches in  natural  history.  By  reason  of  ju- 
dicious handlingr»  the  principal  and  interest 
now  amount  to  more  than  $20,000,  and  the 
income  is  made  arailable  to  the  Committee  on 
the  Marsh  Fund  for  grants  in  accordance  with 
ithe  original  purpose  of  the  bequest.  At  its 
last  annual  meeting  the  National  Academy 
approved  the  folkrwing  recommendations  of 
the  Committee  on  the  Marsh  Fund,  namely: 

That  in  general  the  income  be  used  for  impor- 
tant pieces  of  constructive,  scholarly  work  within 
the  field  of  science  to  which  Professor  O.  G. 
Marsh  gave  his  principal  effort.  It  seems  appro- 
priate that  grants  in  the  first  instance  ehould  be 
used  for  the  support  of  paleontological  and  geo> 
logical  research,  and  that  'beyond  this  field  the 
committee  should  next  consider  research  in  as- 
pects of  biology  related  especially  to  paleontology. 

The  interest  on  the  Marsh  Fund  available  for 
the  coming  year  will  make  possible  grants  total- 
ing approximately  $1,500.  The  committee 
deesires  to  make  the  allotments  in  such  a  man- 
ner as  to  contribute  most  definitely  to  the  ad- 
vance of  constructive  work  in  the  subject  to 
which  Professor  Marsh  dedicated  this  gift. 
I  Suggestions  as  to  the  best  utilization  of 
(funds  will  be  appreciated.  Proposals  made 
imay  take  the  form  of  recommendations  re- 
garding problems  to  be  solved,  or  may  con- 
oem  individuals  or  organizations  guaranteeing 
ithrough  their  work  the  type  of  constructive 
effort  to  which  the  support  of  this  fund  might 
well  be  given. 

Applications  or  recommendations  should  be 
forwarded  to  the  secretary  of  the  National 
Academy  of  Sciences,  Smithsonian  Institution, 
Washington,  D.  C,  on  or  before  April  5,  1921. 

John  C.  Merriam,  Chairman, 
Marsh  Fund  Committee 


THE  ELECTION  OP  DR.  ANOBLL  AS  PRESI- 
DENT OP  YALE  UNIVERSITY 

The  Yale  Corporation  at  its  adJ9umed 
meeting  on  February  20  by  unanimous  vote 
elected  James  Rowland  Angell  as  president  of 
the  university  to  succeed  Arthur  Twining 
Hadley  at  the  close  of  the  present  university 
year.  While  the  decision  was  reached  last 
week,  no  formal  action  was  taken  until  it  was 
ascertained  that  Dr.  Angell  oould  accept 
The  Corporation  has  endeavored  to  choose  for 
its  head  the  ablest  educational  administrator 
available  in  the  United  States,  irrespective  of 
the  college  of  his  graduation  or  the  place  of 
his  residence. 

Br.  Angell  is  a  son  of  the  late  President 
Angell  of  the  University  of  Michigan,  a 
graduate  of  that  university  of  the  class  of 
1890,  and  as  professor  at  the  University  of 
Minnesota,  professor,  dean  and  acting  presi- 
dent of  the  University  of  Chicago,  chairman 
of  the  National  Hesearch  Council,  and  presi- 
dent of  the  Carnegie  Corporation,  he  has 
shown  ability  as  an  administrator  and  as  an 
educational  leader.  Dr.  Angell  is  a  distin- 
guished psychologist,  having  been  president  of 
the  American  Psychological  Association  and 
being  a  member  of  the  National  Academy  of 
Sciences.  Dr.  Angell  gave  the  Thomas  Lec- 
ture to  freshmen  at  Yale  this  year  and  was 
sought  for  by  Yale  several  years  ago  for  a 
chair  in  the  Department  of  Philosophy  and 
Psychology. 

The  election  of  Dr.  Angell  to  the  Presi- 
dency of  Yale  comes  as  a  result  of  ten  months 
of  study  on  the  part  of  the  Corporation  to 
decide  on  the  strongest  man  in  America  for 
the  position.  President  Hadley  submitted  his 
resignation  April  10,  1920,  and  a  committee 
was  appointed  to  receive  names  of  possible 
candidates  for  the  office  of  president  and  to 
transmit  them  to  the  Corporation.  In  this 
way  some  eighty  names  have  been  under  care- 
ful consideration.  The  Corporation  believes 
"  that  no  one  in  America  combines  the 
breadth  of  educational  experience,  and  busi- 
nes  ability,  high  public  service  and  spiritual 
ideals  more  completely  than  Dr.  AngelL  He 
has   also   shown   during  his  many  years  of 
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senrioe  at  the  Uniyeraities  of  Minnesota  and 
Ohicago  a  rare  capacity  for  sympathetic  un- 
derstanding  of  undergraduate  lifa'' 

President-elect  Angell  is  now  in  the  south. 
It  is  expected  that  he  will  later  make  regular 
▼isits  to  confer  with  members  of  the  faculty 
and  familiarize  himself  with  the  Yale  situ- 
ation. 


SCIENTIFIC  NOTES  AND   NEWS 

•  At  the  annual  meeting  of  the  trustees  of  the 
American  Museum  of  Natural  History  changes 
in  the  scientific  staff  were  announced  as  fol- 
lows: Dr.  J.  A.  AIlen»  former  curator  of  mam- 
mals, was  made  honorary  curator  of  mammals; 
Dr.  Henry  E.  Crampton,  former  curator  of 
invertebrate  zoology,  was  made  honorary  cura- 
tor, and  Dr.  Willard  G.  Van  Name  wa«  made 
a.38istant  curator  of  lower  invertebrates;  Dr. 
F.  E.  Lutz,  former  associate  curator  of  inver- 
tebrates, was  made  curator  of  entomology; 
Dr.  Robert  Cushman  Murphy,  former  curator 
of  the  department  of  natural  science  at  the 
Brooklyn  Museum,  was  made  associate  curator 
of  marine  birds;  Mr.  Carl  E.  Akeley  was  made 
associate  in  mammalogy;  Dr.  J.  Howard  Mc- 
Gregor, of  Oolumbia  University,  was  made 
researdi  associate  in  human  anatomy;  Mr.  E. 
W.  Gudger  was  made  an  associate  in  ichthyol- 
ogy. A  new  department  was  formed,  to  be 
known  as  the  department  of  comparative  anat- 
omy, of  which  Dr.  William  E.  Gregory  and 
Mr.  S.  H.  Chubb,  both  previously  of  the  mu- 
seum's staff,  were  made  curator  and  assistant 
in  osteology,  respectively. 

At  the  (barter  Day  Exercises  of  the  Uni- 
versity of  PittsA)uigh  on  February  18,  the  hon- 
orary degree  of  doctor  of  laws  was  conferred 
upon  Mr.  William  Boyce  Thompson,  the  copper 
industrialist  of  New  York,  N.  Y.  On  the 
same  occasion  the  honorary  degree  of  doctor 
of  science  was  conferred  upon  Mr.  C.  H.  Mac- 
Dowell,  president  of  the  Armour  Fertilizer 
Company  and  director  of  the  chemicals  divis- 
ion of  the  War  Industries  Board  during  1918. 
These  honors  were  given  upon  the  recom- 
mendation of  the  Mellon  Institute  of  Indus- 
trial Research. 


I  Dr.  a.  F.  Blakeslek,  of  the  department  of 
genetics  of  the  Carnegie  Institution  of  Wash- 
ington, has  been  elected  an  associate  member 
of  the  Eoyal  Botanical  Society  of  Belgium. 

.  The  American  (Genetic  Association  has 
awarded  the  Frank  N.  Meyer  medal  on  Dr. 
iTrabut,  a  botanist  who  is  a  member  of  the  fac- 
ulty of  the  University  of  Algiers. 

Mr.  Llewellyn  Treacher  has  been  selected 
for  the  Foulerton  award  of  the  Geologists' 
Association. 

.  At  the  annual  general  meeting  of  the  Fara- 
.day  Society,  London,  the  following  officers 
/were  elected  to  serve  for  the  coming  year: 
President,  Professor  A.  W.  Porter;  Vice-presi- 
dents, Vi.  R.  Cooper,  Professor  C.  H.  Desch, 
Dr.  J.  A.  Harker,  Emil  Hatschdc,  Professor 
T.  M.  Lowry,  Dr.  E.  H.  Rayner  and  Dr.  G. 
.Senter. 

Lawrence  Wilkerson  Wallace  was  elected 
eecretary  of  American  Engineering  Council 
at  the  meeting  of  the  executive  board  in  Syra- 
cuse, N.  Y.,  on  February  14,  succeeding  L.  P. 
Alf  ord,  of  New  York,  who  has  been  acting  sec- 
retary since  the  formation  of  the  council  on 
November  19,  1920. 

At  the  meeting  of  the  board  of  trustees  of 
the  American  Medical  Association  held  on 
l^ebruary  6,  the  following  fellows  were  re- 
elected for  terms  of  six  years  to  positions  on 
the  editorial  boards  of  the  special  journals 
published  by  the  association  as  indicated: 
Hichard  C.  Cabot,  Boston,  Archives  of  In- 
temoL  Medicine;  John  Howland,  Baltimore, 
American  Journal  of  Diseases  of  Children; 
Samuel  T.  Orton,  Iowa  City,  Iowa,  Archives 
of  Neurology  and  Psychiatry;  Martin  E.  Eng- 
man,  St  Louis,  Archives  of  Dermatology  and 
Syphilology.  E.  S.  Judd,  Rochester  Minn., 
was  elected  to  the  editorial  board  of  the 
Archives  of  Surgery,  succeeding  Dr.  William 
Mayo,  who  had  resigned. 

At  the  "  Utility  Com  Show  "  held  at  Gales- 
burg,  HI.,  January  5  and  6,  Mr.  J.  K.  Holbert, 
agronomist,  Office  of  Cereal  Investigations, 
U.  S.  Department  of  Agriculture^  was  pre- 
sented with   a   silver  loving  cup  inscribed: 
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"  Awarded  to  J.  R.  Holbert  in  recogxution  of 
unselfish  deyotion  to  study  of  oom  diseases." 

Db.  J.  D.  Morgan,  PI1.D.  (Oolnmbia  '16) 
has  been  appointed  clinical  psychologist  in 
charge  of  the  psychology  clinic  in  the  depart- 
ment of  philosophy  and  psychology,  and  psy- 
chologist at  the  psychopathic  hospital  of  the 
IJniyersity  of  Iowa.  Dr.  Morgan  is  at  present 
stationed  in  the  Hawaiian  Islands  engaged  in 
army  hospital  reconstruction  work. 

Oharles  F.  Farmer,  assistant  professor  in 
the  school  of  forestry  at  the  Montana  State 
ITniversity  at  Missoula,  has  resigned  to  take 
a  position  with  a  Tacoma  wood  pipe  company. 

Dr.  Margaret  0.  Ferguson,  professor  of 
botany  at  Wellesley  College,  and  chairman  of 
the  department,  has  leare  of  absence  during 
the  present  year  and  sailed  for  Australia  and 
New  Zealand  on  January  25  after  spending 
the  last  six  months  in  California,  devoting 
most  of  her  time  to  research  work. 

Dr.  Wilder  G.  Penpield,  of  Princeton,  has 
received  a  Beit  fellowship.  He  will  make  re- 
searches in  the  pathological  development  of 
medical  science  in  England  during  the 
coming  year. 

Dr.  Batmond  F.  Baoon,  director  of  the 
Mellon  Institute  of  Industrial  Besearch  of 
the  University  of  Pittsburgh,  has  returned 
from  Europe  where  he  spent  the  holidays  in 
France  and  Italy  in  the  investigation  of 
nitrogen-fixation  processes. 

Sir  Francis  Younghusband,  president  of  the 
Boyal  Geographical  Society,  announced  at  the 
meeting  of  the  society  on  January  24  that  the 
chief  of  this  year's  expedition  to  Mount  Ever- 
(Cet  will  be  Colonel  Howard  Bury,  while  the 
actual  reconnaissance  of  the  mountain  will  be 
in  the  chaige  of  Mr.  Harold  Raebum,  who  will 
leave  England  for  India  in  March. 
/  We  learn  from  Nature  that  in  cooperation 
with  the  Anglo-Batavian  Society,  the  XJniver- 
aity  of  London  has  made  arrangements  for  an 
interchange  of  lectures  on  medical  subjects 
between  London  and  the  Netherlands.  The 
first  lecture  of  the  series  to  foe  given  by 
Dutch  professors  was  delivered  by  Professor 
Wertheim-Sidamonson,    of    Amsterdam,    on 


January  17  at  the  Boyal  Society  of  Medicuue^ 
on  "  Tonus  and  reflexes."  The  second  lecture 
waa  given  by  Professor  Boeke^  of  Leyden,  on 
February  16. 

At  the  meetinjg  of  the  Boyal  Society  on 
March  8  a  discussion  on  iaotoi>es  will  be 
opened  by  Sir  J.  J.  ThomsoxL 

Professor  W.  F.  G.  Swann,  of  the  ITniver- 
sity  of  Minnesota,  gave  to  the  undergraduate 
(Students  of  Northwestern  University  on  Feb- 
ruary 16,  ''A  popular  account  of  Einstein'a 
theory  of  relativity."  In  the  evening  of  the 
same  day  he  lectured  before  the  Oraduate  Club 
of  Nordiwestem  TTniversity  upon  ''  Some  un- 
solved problems  in  cosmical  physics." 

The  Galton  annivereaiy  meeting  was  held 
in  London  on  Fdbruary  16.  The  Gkdton  lec- 
ture, preceded  by  a  dinner,  was  given  by  Dr. 
W.  Bateson,  on  "  Common  sense  in  racnal  prob- 
lems." 

Mrs.  Fredonu  Johnston  Pratt,  of  St 
Louisa  Mo.,  widow  of  the  kte  Dr.  David  S. 
Pratt,  assistant  director  of  the  MeUon  Insti- 
tute of  Industrial  Besearch  of  the  University 
of  Pittsbuigh,  has  established  in  that  institu- 
tion an  industrial  fellowship  as  a  memorial  to 
Dr.  Pratt.  The  incumbent  of  this  industrial 
f  eUowahip  will  conduct  research  in  that  field 
of  oiganic  chemistry  in  which  Dr.  Pratt  was 
especially  interested. 

Professor  Irving  Angell  Field,  head  of  the 
department  of  biology  at  Clark  University 
since  1918,  died  on  February  14  at  his  home 
in  Worcester. 

We  learn  from  Nature  that  Dr.  John 
Beattie  Crozier,  author  of  works  on  intellec- 
tual and  social  development,  died  in  London 
on  Januaiy  8.  He  was  bom  in  Canada  in 
1849. 

Fr£d£rio  Houssat,  professor  of  zoology  at 
the  Sorbonne  and  dean  of  the  faculty  of 
science,  has  died  at  the  age  of  about  sixtf 
years. 

Carl  Toldt,  professor  of  anatomy  at 
Vienna,  has  died  at  the  age  of  eighty  years. 

We  learn  from  the  Journal  of  the  American 
Association  that  as  a  memorial  to  the  late 
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General  W.  0.  Gorgas  and  in  recognition  of 
his  achievements  in  preventive  medicine.  Dr. 
Belisario  Porras,  president  of  the  Bepablic  of 
Panama,  has  inroposed  the  foundation  of  an 
institute  of  tropical  and  preventive  medicine 
in  connection  with  the  Santo  Tom&s  Hospital 
at  Panama.  Pending  the  erection  of  a  per- 
manent building  it  is  planned  that  the  insti- 
tute shall  comprise  a  well-organiced  labora- 
tory for  research  in  tropical  diseases  in  the 
Santo  Tomfis  Hospital  After  the  laboratory 
has  been  established  it  is  contemplated  to  or- 
ganize a  school  of  tropical  medicine.  As  it 
is  the  wish  of  President  Porras  that  the  insti- 
tute be  a  contribution  of  the  Bepublio  of 
Panama  to  the  memory  of  General  Gk)rgas» 
the  project  vriil  be  financed  by  the  Panama- 
nian government.  Although  the  work  of  the 
institute  will  be  largely  in  the  interests  of  the 
countries  of  Central  and  South  America,  it  is 
hoped  that  its  activities  will  give  it  an  inter- 
national scope  and  that  it  will  have  the  active 
cooperation  of  leaders  in  tropical  and  pre- 
ventive medicina  At  a  meeting  held  in 
Washington,  January  81,  a  provisional  board 
of  directors  for  the  United  States  was 
appointed,  including  Admiral  William  0. 
Braisted,  M.  0.,  IT.  S.  Navy,  chairman;  Dr.. 
Leo  S.  Bowe,  director  of  the  Pan-American 
Union;  Surgeon-Generals  Ireland,  Stitt^  and 
Gumming  of  the  Army,  Navy  and  Public 
Health  Service,  respectively;  Hon.  J.  £. 
Lefevre^  charg6  d'affaires  of  the  Bepublic  of 
Panama,  in  Washington,  and  Hon.  John 
Bassett  Moore,  legal  representative.  A  similar 
board  will  be  named  to  represent  the  countries 
of  Central  and  South  America. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

Ths  Smith-Towner  bill,  creating  a  Depart- 
ment of  Education  and  providing  federal  aid 
to  the  states  for  the  promotion  of  education, 
has  been  favorably  reported  by  the  House 
Committee  on  Education. 

Thb  first  Congress  of  the  Universities  of 
tlie  British  Empire  was  held  in  London  in 
1912  when  all,  to  the  number  of  fifty-three, 
were  represented.    It  was  decided  to  hold  the 


congresses  every  five  years,  but  the  war  made 
it  impossible  to  do  so  in  1917.  The  second 
congress  will  accordingly  be  held  in  the  sum- 
mer of  1921.  The  number  of  British  univer- 
sities has  in  the  meantime  increased  to  fif  1y- 
eight  From  July  5  to  8,  the  representativeB 
wiU  be  entertained  by  Oxford  University. 

Profbssob  0.  E.  HoRNB,  of  the  University 
of  Porto  Bico,  has  been  ajypointed  dean  of  the 
college  of  agriculture  and  mechanical  arts  at 
the  University  of  Mayagnes,  P.  B. 

BiOHARD  Hameb,  M.A.  (Toronto),  formerly 
assistant  professor  of  physics  at  the  Oamegie 
Institute  of  Technology,  Pittsburgh,  has  ac- 
cepted a  Whiting  fellowship  at  the  Universily 
of  Oalifomia  where  he  is  now  engaged  in 
research  on  the  ^Photo-electric  effect'' 

Pbofessob  Frank  Linoolk  Stevens,  of  the 
University  of  Illinois,  has  been  apix>inted 
Bishop  Museum  fellow  at  Tale  University 
for  the  next  university  year.  Dr.  Oskar 
BaudiBch,  formerly  of  the  University  of 
Zurich,  has  been  appointed  research  associate 
m  the  university  for  next  year  on  the  recom- 
mendation of  the  department  of  chemistry, 
approved  by  the  board  of  permanent  officers 
of  the  graduate  schooL  Dr.  Baudisch's  publi- 
cations include  ''The  assimilation  of  in- 
organic nitrogenous  compounds  by  plants," 
"The  theory  of  color  lakes'*  and  "Complex 
iron  salts.'' 


DISCUSSION   AND    CORRESPONDBNCB 

ON   A    BOTTLB   WHICH    DRIFTED    PROM    THB 
GULP  OP  MAINE  TO.  THE  AZORES 

In  a  previous  note^  the  writer  has  referred 
to  certain  drift-bottles  set  out  in  the  Bay  of 
Pundy  for  the  purpose  of  investigating  the 
movements  of  the  water  there.  Some  of  these 
bottles  were  found  on  the  shores  of  the  Ghilf 
of  Maine  and  indicated  by  their  drift  a  super- 
ficial circulation  of  the  water  in  the  Gulf. 
Since  writing  the  note  one  of  the  bottles  set 
out  last  year  off  the  coast  of  New-Brunswick 
has  been  returned  from  the  Asorea  The 
bottle  was  set  out  on  August  29, 1919,  one  mile 
southeast  of  Point  Lepreaux  on  the  New 

1  Souncx,  N.  B.,  Vol.  in.^  No.  1349,  November 
5, 1920,  page  442. 
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Brunswick  coast  (Lat  45^  8'  N.,  Long.  66''  28' 
W.)  and  was  found  on  August  8,  1920,  on  the 
shore  at  ^'Ponta  Delgada,  Flores,  Asoree" 
(apparently  Delgada  Point  of  the  Hydro- 
graphic  chart,  Lat.  89^81'  N.  Long.,  ZVlV 
W.,  and  not  Ponta  Delgada,  San  Miguel). 
Flores  is  one  of  the  northwestern  islands  of 
the  Azores  and  Delgada  Pt.  is  its  northmost 
point  It  would  therefore  seem  from  the  posi- 
tion in  which  the  bottle  was  found  that  it  had 
approached  the  Azores  from  the  north  or 
northwest.  The  bottle  was  of  heavy  glass  and 
closed  with  a  paraffined  cork.  It  contained  a 
Canadian  postcard,  offering  a  reward  to  the 
finder  who  wrote  on  it  the  time  and  place  of 
/finding.  Set  out  at  the  same  time  were  99 
other  similar  bottles  and  they  were  set  out  in  a 
line  from  Point  Lepreaux  to  Gulliver  Hole,  on 
the  Nova  Scotia  Coast.  A  bottle  set  out  about 
a  mile  away  from  the  one  found  in  the  Azores 
was  picked  up  on  Cape  Cod. 

From  the  known  drift  of  other  bottles  in 
the  Oulf  of  Maine  it  seems  probable  that  the 
bottle  which  was  returned  from  the  Azores 
imssed  southwestward  in  the  Gulf  of  Maine 
and  passed  Cape  Cod  into  the  Atlantic  and 
further  that  the  bottle  took  about  two  and  one 
^If  months  to  reach  the  water  near  Cape 
Cod.  Without  doubt  the  bottle  encountered 
the  ''  Gulf  Stream  "  and  was  carried  across  it 
to  its  eastern  and  southern  side  as  the  '^  Gulf 
Stream"  swings  round  the  North  Atlantic. 
The  time  taken  by  the  bottle  to  go  from  the 
American  coast  to  the  Azores  was  probably 
not  more  than  nine  and  one  half  months. 

It  is  interesting  to  comparo  the  drift  of  this 
bottle  with  that  of  one  recorded  in  the  To- 
ronto Daily  Star,  November  1,  1920.' 

A  bottle  cast  into  the  Atlantic  Ocean  near  New- 
foundland by  Sergeant  D.  Mclnnes,  of  Edmonton, 
when  returning  to  Halifax,  September,  1919,  after 
shooting  at  Bisley,  reached  Nieuport,  Belgium, 
last  August. 

This  bottle  \indoubtedly  traveled  in  the 
western    and    northern    edge    of   the   "Gulf 

s  For  this  citation  the  writer  is  indebted  to  Miss 
Bigby  of  the  staff  of  the  Atlantic  Biological  Sta- 
tion. 


Stream"  and  took  about  the  same  time  to 
cross  as  the  other  bottle. 

The  drift  of  these  bottles  may  be  further 
oompared  with  the  drift  of  derelicts*  in  the 
North  Atlantic  and  especially  with  the  well- 
known  drift  of  the  echooner  Fannie  E,  Wol- 
Mian  which  was  adrift  for  at  least  two  and  a 
half  years  and  was  observed  over  thirty  times. 
She  was  observed  at  sea  in  Lat  86^  N.,  Long. 
74*  W.  (northeast  of  Cape  Hatteras)  on  De- 
cember 15, 1891,  and  four  times  afterwards  on 
her  way  across  the  Atlantic  in  an  easterly  di- 
rection until  she  reached  Lat.  35*  N.  and  Long. 
39*  W.  on  June  18, 1892,  having  drifted  in  the 
six  months  about  four  fifths  of  the  way  from 
the  American  coast  to  the  Azores.  After 
reaehing  this  point  she  circled  in  the  Sara- 
gasso  Sea  and  returned  by  a  southern  route  to 
the  American  coast 

Jambs  W.  Moor 

Union  Golligi, 
sohxnsctaoy,  x.  y. 

AN  ADJUSTABLB  BMBOUCHURB 

To  the  Editor  of  Science:  I  am  much  in- 
terested in  Professor  Barus's  article  on  ''An 
Adjustable  Embouchure"  (which  the  types 
have  made  '' embouchuer ")  appearing  in 
Science  for  January  14,  which  has  just  come 
to  hand.  I  think  he  did  not  see  my  instru- 
ment, exhibited  at  the  meeting  of  the  National 
Academy  of  Sciences  and  at  the  meeting  of 
the  American  Physical  Society  in  1919,  which 
I  less  modestly  called  "an  artificially  played 
brass  instrument,"  and  which  I  claimed  worked 
exactly  upon  the  principle  of  the  human  lips, 
except  that  it  lacked  their  softness.  Li  it  a 
light  piston,  like  a  safety  valve,  with  mass  like 
the  lips,  was  lifted  from  its  seat  by  the  air 
pressure,  letting  a  puff  of  air  into  the  wind 
instrument,  while  the  potential  energy  (elas- 
ticity of  the  lips)  was  furnished  by  a  wire 
under  adjustable  tension.  The  pulse  being  re- 
flected at  the  mouth  of  the  horn  (see  my 
paper  in  Proc.  Nat,  Acad.  8cu,  July,  1919) 
comes  back,  and  if  it  arrives  in  the  right  place, 

8 ''Wrecks  and  Derelicts  in  the  North  Atlantic 
Ocean,"  1694,  XT.  S.  Hydrographic  Office. 
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the  vibration  is  maintained.  It  also  plays 
under  water! 

I  have  written  out  the  theory,  which  under 
a  certain  assumption,  shows  that  the  sound 
can  not  be  simple  harmonic,  though  periodic 
Pursuing  the  subject  farther,  I  find  that  the 
problem  leads  to  an  integro-difFerential  equa- 
tion of  a  new  type,  and  non-linear.  Being  in 
Paris  in  the  summer  of  1919  I  wrote  it  out  in 
French,  hoping  to  present  it  to  the  Acadi6mie 
dee  Sciences,  but  took  the  precaution  to  show 
it  to  M.  Hadamard.  When  he  saw  it  he  threw 
up  his  hands  and  exclaimed,  ^*  Yous  avez  r^solu 
celaf  I  replied,  ^'Non,  mais  je  Fai  po86," 
bearing  in  mind  one  of  his  papers  where  he  had 
said  that  a  problem  was  half  solved  when  it 
was  "bien  pos^."  I  thought  I  deserved  some 
credit  for  that  So  there  it  rests,  half  (or  less) 
solved.  If  any  of  your  readers  think  they  can 
solve  it,  I  am  willing  to  divide  the  profits,  or 
icvSos,  with  them. 

I  am  also  indebted  to  Professor  Barus  for 
the  word  **  eiffling,"  which  I  had  thought  a 
Gallicism,  but  find  that  it  is  used  by  Ohaucer. 
Arthur  Gordon  Webster 

Clark  Univirsitt, 

VARIATION  IN  TARAXACUM 

To  the  Editor  of  Soiekoe:  Since  several 
species  of  Taraacacum  are  parthenogenetic  and 
at  the  same  time  highly  variable  they  have 
looked  like  tempting  material  for  the  study  of 
certain  phases  of  genetics.  Moreover  their 
"  polymorphy,"  ae  well  as  that  of  other  i)ar- 
thenogenetic  plants,  has  served  as  a  partial 
basis  for  well-known  attempts  to  explain  par- 
thenogenesis as  due  to  hybridization. 

As  a  matter  of  fact  the  degree  of  leaf  dis- 
section is  correlated  with  the  age  of  a  given 
rosette.  The  typical  seedling  leaf  in  both  of 
our  common  species  (T.  vulgare,  gray-fruited, 
and  T.  UBvigtUum,  red-fruited)  tends  to  be 
entire  and  smooth,  with  the  plant  producing 
more  dissected,  and  often  more  hairy,  leaves  as 
it  grows  older.  This  would  have  been  obvious 
to  students  of  the  genus  but  for  the  confusing 
fact  that  smooth,  entire  leaves  are  often  found 
on  very  old  roots.  If  such  cases  are  examined, 
however,  it  will  be  found  that  the  apparently 


juvenile  leaves  are  borne  on  multicipital 
branches  of  tender  age. 

It  is  of  course  well  known  that  the  vigorous 
production  of  blossoms  after  the  second  year 
causes  a  radial  splitting  of  the  root  crown  in 
seedling  plants  and  the  production  of  several 
daughter  rosettes  upon  the  parent  root.  This 
cleavage  may  extend  through  the  length  of  the 
root  and  produce  a  number  of  distinct  indi- 
viduals, but  in  any  case  the  daughter  rosettes 
repeat  the  history  of  the  parent  seedling  ro- 
sette, so  far  as  leaf  characteristics  and  bloom- 
ing habits  aro  concerned.  If  the  newly  split 
crown  has  been  buried,  the  daughter  rosettes 
will  be  produced  at  the  end  of  typical  rhizomes, 
often  as  much  as  six  inches  in  length.  Subse- 
quent pressuro  renders  these  rhizomes  quite 
root-like. 

The  above  considerations  clarify  the  inter- 
esting results  of  a  culturo  experiment  roported 
by  Stork*  It  is,  moreover,  not  unprofitable 
from  the  standpoint  of  taxonomy  to  inspect  the 
average  heibarium  collection  of  Taraxaca 
while  bearing  in  mind  the  correlations  just 
pointed  out  Paul  B.  Sears 

Univxrsitv  of  Nebraska 


SCIENTIFIC  BOOKS 
Pharmaceutical    Botany,    A    Text-hooh    for 
Students  of  Pharmacy  and  Science.    Third 
Edition.    By  Hbber  W.  Younoken,  A.M, 
M.S.,  Ph.M.,  Ph.D.,   Professor  of  Botany 
and  Pharmacognosy,   Philadelphia   College 
of  Pharmacy.    P.  Blakiston's  Son  &  Co., 
Philadelphia.     1921.     Pp.    xix-f479.     288 
illustrations  and  glossary. 
This  third  edition  of  Dr.  Youngken's  excel- 
lent text-book  has  all  the  satisfactory  points 
of  the  two  preceding  editions  together  with 
an  enhanced  value  to  teachers  of  the  subject 
on    account   of   the  extensive    improvements 
made  in  it.    By  reason  of  its  adoption  as  a 
text  in  many  academic  institutions  in  addi- 
tion to  its  very  general  use  in  the  pharmacy 
schools,  the  author  has  followed  the  tendency 
already   expressed   in   the  second   edition   of 
making  it  more  suitable  for  general  botanical 

iBvU.  Torr.  Bat.  Cluh,  47:  199-210,  1920. 
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coursee.  The  book  is  concise  in  its  presenta- 
tion of  the  subject  and  logical  in  its  arrange- 
menty  it  supplies  exactly  the  need  for  a  text 
in  a  short  semester  course  in  botany.  It  also 
lends  itself  well  to  expansion,  as  the  reviewer 
has  used  the  earlier  editions,  by  means  of  sup- 
plemental lectures  on  the  evolutionary  devel- 
opment of  plants,  genetics,  eta,  and  labora- 
tory exercises. 

This  new  edition  has  an  increase  of  ninety 
pages  and  forty-three  new  illustrations  have 
been  inserted;  adequate  illustration  is  a  most 
important  feature  in  a  sdentifio  text-book 
Ohapter  I.  has  been  greatly  extended  so  as 
to  cover  the  chief  methods  of  miorotechniqua 
This  is  a  practical  aid  to  the  student  if  a  lab- 
oratory course  is  given  in  conjunction  with 
the  text-book  work.  Ohapters  IL  and  HL 
dealing^  with  the  alternation  of  generations 
and  the  life  histories  of  the  fern  and  pine, 
are  essentially  the  same  as  in  the  preceding 
editions  except  that  the  illustrations  are  bet- 
ter, especnally  the  reproductions  of  the  mioxo- 
photographs  of  sections.  In  Ohapter  IV.  the 
treatment  of  the  angiosperms,  with  Brythrth 
mum  as  a  type,  is  expanded  and  additional 
illustrations  inserted.  Ohapter  Y.  entitled 
Vegetable  Oytology  is  comprehensive  to  a 
degree.  Mitosis  and  the  morphology  of  a 
plant  cell  are  adequately  presented  as  wdl  as 
a  discussion  of  the  modes  of  reproduction  in 
plants.  The  section  dealing  with  non-proto- 
plasmic cell  contents  is  especially  detailed  for 
such  a  general  text  and  treats  admirably  the 
principal  plant  products  as  sugars,  starches, 
glucosides,  alkaloids,  oib,  gums,  pigments, 
etc.,  with  short  tests  for  id^itilying  specific 
substances  as  cocaine,  veratrine^  asparagine, 
caffein,  salicin,  hesperidin,  etc.,  which  sup- 
plies the  needs  of  pharmaoy  students  in  this 
respect  and  emphasizes  the  economic  impor- 
tance of  many  plants  for  the  general  student 

While  in  its  use  as  a  general  text  it  may  be 
rather  deficient  in  the  presentation  of  botan- 
ical physiology  an  attempt  is  made  in  this 
edition  to  overcome  this  criticism  by  a  dis- 
cussion, under  the  head  of  Protoplasm  and 
its  Properties,  of  the  elements  of  organic 
function.    Various   tropisms   are   considered 


and  reference  is  made  to  the  recent  work  of 
Steckbeck  on  sensitive  plants.  Ohapters  VL 
and  VU.  represent  the  histological  and  ana- 
tomical section  of  the  book.  The  treatment 
of  plant  tissues  and  organs,  as  roots,  stems 
leaves,  fiowers,  is  thorough  and  complete^  and 
while  renmiscent  of  that  old  and  useful  gen- 
eral text,  Gray's  Lessons  in  Botany,  is  quite 
modem  in  its  presentation.  The  concluding 
Ohapters  VJXL.  and  IX.  cover  the  subjects  of 
taxonomy  and  ecology.  The  latter  subject  is 
presented  in  four  pages  but  the  chapter  on 
classification  is  very  complete  with  regard  to 
plants  used  in  materia  medica.  Only  the 
medicinal  plants  of  each  order  or  family  are 
considered,  the  official  name,  the  botanical 
name,  the  part  of  the  plant  used  and  the 
habitat  being  given  in  each  case.  The  illus- 
trations  of  these  plants  are  especially  help- 
fuL  If,  however,  the  book  is  used  as  a  geiir 
eral  text  a  regular  manual  or  flora  could 
easily  be  substituted  as  a  reference  for  that 
portion  of  the  course  in  lieu  of  thia  pharmar 
ceutical  taxonomy. 

Although  the  book  was  primarily  written 
for  pharmacy  students,  and  is  used  by  tiie  re- 
viewer for  such  students,  the  broad  scope  and 
the  diverse  phases  of  botanical  science  pre- 
sented in  a  convenient  and  orderly  manner 
commend  it  equally  well  to  teachers  as  a 
general  text. 

H.  H.  H.  BowMAK 

DXPASTinNT  OF  BlOLOOT, 

Toledo  Univxbsitt 


SPECIAL  ARTICLES 

TWO  LIMBSTONB  FORMATIONS  OP  THB 
CRBTACBOUS    OF    TEXAS    WHICH 
TRANSGRESS  TIME  DIAGONALLY 

Some  thirty-five  years  ago  the  existence  of 
two  great  series  of  Oretaceous  formations  in 
the  Texas  region  was  pointed  out  by  the 
writer,  and  it  was  shown  that  each  of  these— 
the  Ghilf  and  the  Oomandhe  Series — ^repre- 
sented a  cycle  of  sedimentation  which  culmi- 
nated in  relatively  deeper  water  formations, 
known  now  as  the  Edwards  Limestone  and 
Austin  Ohalk  respectively. 

Observations  of  the  past  few  years  during 
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which  I  haye  been  permitted  to  return  to 
Texas  and  renew  the  stadiee  of  these  f orma- 
tionsy  have  shown  that  the  liihologic  aspect 
of  each  instead  of  representing  definite  and 
fixed  time  positions  in  their  horizontal  extent, 
moves  upward  through  the  geological  column 
as  it  is  respectively  traced  east  or  west  from 
the  locality  of  the  standard  section  in  Central 
Texas,  as  is  shown  on  the  accompanying  dia- 
gram table.  The  position  of  the  Austin 
Chalk  ascends  to  the  eastward  from  Central 
Texas  towards  northeast  Texas  and  ArVnTioim, 
where  it  is  known  as  the  Ai^ona  Chalk,  and 
Alabama,  where  it  is  called  the  Selma. 

The  Austin  Chalk  in  the  course  of  this 
ascent  practically  continues  from  the  Nio- 
brara to  the  Eipl^  or  near  Fox  Hills  stage 
of  the  time  column,  and  is  accompanied  by 
corresponding  changes  in  its  fauna.  This 
transgression  of  the  Austin  Chalk  has  re- 
cently been  noted  by  my  associate  ICr.  J.  E. 
Brantly  in  a  recent  report  on  the  oil  fields  of 
Alabama,  published  by  the  State  Qeological 
Survey  of  that  state. 

Becently  while  studying  the  geology  of  the 
Fort  Stockton  Country  in  Pecos  County, 
Texas,  the  writer  observed  a  similar  instance 
of  transgression  by  the  Edwards  limestone. 
In  this  instance  both  the  lithologic  and 
paleontologic  fades  of  the  Edwards  limestone 
formation,  which  occupies  a  fixed  position  in 
the  geologic  column  in  Central  Texas,  is 
found  to  have  transgressed  through  time  di- 
agonally until  it  occupies  a  higher  and  alto- 
gether different  one  in  the  vicinity  of  Fort 
Stockton,  as  it  is  traced  to  the  westward  from 
Austin  towards  the  east  front  of  the  Cordil- 
leran  Banges.  This  formation  in  both  locali- 
ties largely  consists  of  cellular  and  semi- 
chalky  white  limestones  which  weathers  gray 
and  yellow,  accompanied  by  a  characteristic 
fauna  of  fossil  species  (Eudistee,  corals, 
echinodenns,  etc.). 

In  the  typical  Central  Texas  section  hereto- 
fore described  the  Edwards  limestone  and  its 
fauna  occur  in  a  definite  position  below  the 
Siamitia  and  Duck  Creek  formation.  In 
the  vicinity  of  Fort  Stockton  where  it  occurs 
as  the  cap  rock  of  extensive  areas,  it  was 
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found  with  the  same  lithologic  aspects  and 
fauna  as  in  Central  Texas,  but  its  strati- 
graphic  position  was  found  to  be  above  the 
G^rgetown  Buck  Creek  and  Kiamitia  forma- 
tions and  faunasy  instead  of  below  them,  as  it 
normally  occurs  in  the  Central  Texas  sections. 

The  only  hypothesis  I  have  to  offer  for 
these  peculiar  conditions  is  that  during  the 
two  epochs  similar  conditions  of  depth  and 
environment  must  have  continued  with  shift- 
ing location  as  time  progressed,  but  at  present 
I  can  not  explain  why  the  fauna  of  the 
Austin- Anona  Chalk  changed  with  this  trans- 
gression while  that  of  the  Edwards  persisted. 

This  fact  may  have  important  bearing 
upon  the  correlation  of  the  Texas  Cretaceous 
sections  with  those  of  Mexico,  and  assist  in 
the  interpretation  of  the  as  yet  but  little 
understood  formations  of  the  latter  county. 

BOBKBT  T.  HHiL 

Dallas,  Texas 


THE  AMERICAN  MATHEMATICAL 
SOCIETY 

Thx  twenty-seventh  annual  meeting  of  the  so- 
ciety was  held  at  Colombia  University  on  Tuesday 
and  Wednesday,  December  28-29,  with  the  usual 
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morning  and  afternoon  sessions  on  each  day.  The 
attendance  inchided  66  members.  President  Frank 
Morley  occupied  the  chair,  relieved  by  G.  D.  Birk> 
hoff,  B.  G.  D.  Richardson,  and  H.  8.  White.  The 
following  new  members  -were  elected:  Professor  L. 
M.  CJofln,  Coe  CJollege;  Professor  I.  H.  Fenn,  Poly- 
technde  Institute  of  Brooklyn;  Dr.  Ludwik  Silber- 
stein,  Eastman  Kodak  Company;  Dr.  W.  L.  G. 
Williams,  Ck>meU  University.  One  hundred  and 
twenty-one  applications  for  membership  were  re- 
ceived. 

At  the  annual  election  the  following  officers  and 
other  members  of  the  council  were  chosen:  Presi- 
dent, G.  A.  Bliss;  vice-presidents,  F.  N.  Cole  and 
Dunham  Jackson;  secretary,  B.  G.  D.  Bichardson; 
treasurer,  W.  B.  Fite;  committee  of  publication, 
E.  B.  Hedrick,  W.  A.  Hurwitz,  J.  W.  Young;  mem- 
bers of  the  council  to  serve  until  December,  1923, 
T.  H.  Gronwall,  O.  D.  Kellogg,  Florence  P.  Lewis, 
A.  D.  Pitcher. 

The  total  membership  of  the  society  is  now  769, 
including  87  life  members.  The  total  attendance  of 
members  at  all  meetings,  including  sectional  meet- 
of  papers  read  was  211.  The  number  of  mem- 
bers attending  at  least  one  meeting  during  the 
year  was  280.  At  the  annual  election  189  votes 
were  cast.  The  treasurer's  report  shows  a  balance 
of  $8,994.53,  including  the  life  membership  fund 
of  $7,518.87.  Sales  of  the  society's  publications 
during  the  year  amounted  to  $2,067.74.  The  li- 
brary now  contains  5,862  volumes,  excluding  some 
500  unbound  dissertations. 

At  the  meeting  of  the  council.  Professor  T.  S. 
Fiske,  as  representative  of  the  contributors  to  the 
Bdcher  memorial  fund,  tendered  the  fund  to  the 
society  to  be  held  in  trust  and  the  income  to  be 
employed  for  the  advancement  of  mathematical 
science.  The  trust  was  accepted,  and  a  committee 
appointed  to  consider  the  most  appropriate  use  to 
which  the  indome  of  the  fund  dould  be  devoted. 

A  committee  was  appointed  to  make  the  neces- 
sary arrangements  for  the  meeting  of  the  society 
to  be  held  at  Wellesley  Ck>llege  in  the  summer  of 
1921. 

The  afternoon  session  on  Tuesday  was  espe- 
cially marked  by  the  retiring  presidential  address 
of  Professor  Frank  Miorley,  on  "Pleasant  questions 
and  wonderful  effects. ' '  A  dinner  was  held  at  the 
Faculty  dub  Tuesday  evening  at  which  fifty 
members  were  present. 

At  the  close  of  the  morning  session  on  Wednes- 
day, Professor  H.  S.  White,  in  a  short  address, 
tendered  the  thanks  of  the  society  to  Professor 


Oole  for  his  distinguished  services  during  his 
twenty-five  years  of  office  as  secretary  of  the  so- 
ciety and  editor  of  its  BuUetin. 

The  following  papers  were  read  at  the  annual 
meeting: 

C.  E.  Wilder:  "Einstein's  four-dimensional 
space  is  not  contained  in  a  five-dimensional  linear 
space.'' 

J.  L.  Walsh:  "On  the  convergence  of  the 
Sturm-LiouviUe  series." 

Anna  M.  Mullikin:  "Certain  theorems  concern- 
ing connected  point  sets." 

A.  B.  Schweitzer:  "On  homogeneous  functions 
as  generators  of  an  abstract  field." 

A.  B.  Schweitzer:  "The  concept  of  an  iterative 
eompiositional  algebra." 

Joseph  Lipka:  "Transformations  of  trajectories 
on  a  surface." 

Harry  Langman:  "Conformal  transformations 
of  period  n  and  groups  generated  by  them." 

O.  E.  Glenn:  "On  a  new  treatment  of  theorems 
of  finiiteness  (second  paper)."  (Preliminary  re- 
port.) 

J.  E.  Bowe:  "The  efficiency  of  projectile  and 
gun." 

8.  D.  Zeldin:  "On  the  structure  of  finite  con- 
tinuous groups  with  one  two-parameter  subgroup. ' ' 

S.  D.  Zeldin:  "On  the  structure  of  finite  con- 
tinuous groups  with  a  finite  number  of  exceptional 
infinitesimal  transformations. ' ' 

H.  S.  Vandiver:  "On  quadratic  congruences  and 
the  factorization  of  integers." 

E.  y.  Huntington:  "A  mathematical  theory  of 
proportional  representation. ' ' 

H.  M.  Morse:  "Becurrent  motions  of  the  dis- 
continuous type." 

Frank  Morley:  presidential  address:  "Pleasant 
questions  and  wonderful  effects." 

Edward  Kasner:  "Properties  of  orbits  in  the 
general  theory  of  relativity." 

Edward  K^asner:  "The  solar  gravitational  field 
in  finite  form." 

Norbert  Wiener:  "The  average  of  an  analytic 
functional." 

Norbert  Wiener:  "The  average  of  a  func- 
tional." 

Norbert  Wiener:  "Further  properties  of  the 
average  of  a  functional." 

Gillie  A.  Larew:  "The  Hilbert  integral  and 
Mayer  fields  for  the  problem  of  Mayer  in  the  cal- 
culus of  variations. ' ' 

B.  M.  Mathews:  "Generalizations  of  the  clas- 
sical construction  of  the  strophoid." 
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W.  A.  Hnrwits:  ''Some  properties  of  metliodB 
of  evaluation  of  divergent  sequences." 

W.  C.   Graustein:  "Parallel  maps  of  surfaces." 

J.  H.  M.  Wedderbum:  "On  the  TnaTiinum  value 
of  a  determinant.^' 

J.  H.  M.  Wedderbum:  "On  the  automorphie 
transfonnation  of  a  bifinear  form." 

J.  W.  Laslej,  Jr.:  "Some  special  cases  of  the 
flecnode  transformation  of  ruled  surfaces." 

B.  G.  D.  Biehardson:  "The  theory  of  relative 
maxima  and  minima  of  quadratic  and  hermitian 
forms  and  its  application  to  a  new  foundation  for 
the  theory  of  bilinear  forms.  Mrst  paper:  Equiv- 
alence of  padrs  of  bilinear  forms." 

J.  S.  Taylor:  "The  analytic  geometry  of  com- 
plex variables  with  some  applications  to  function 
theory." 

C.  H.  Forsyth:  "The  value  of  a  bond  to  be  re- 
deemed ultimately,  both  principal  and  interest,  in 
equal  instaUments. " 

C.  H.  Forsyth:  "Valuation  of  bonds  bought  to 
realize  a  specified  rate  of  interest  assuming  the 
amortizations  to  accumulate  at  a  savings  bank 
rate." 
Einar  Hille:  "Zeros  of  Legendre  functions." 
W.  B.  Carver:  "Systems  of  linear  inequalities." 
J.  L.  Ooolidge:   "Differential  geometry  of  the 
complex  plane." 

0.  L.  E.  Moore:  "Note  on  minimal  varieties  in 
hyperspace. ' ' 

1.  J.  Schwatt:  "Independent  expressions  for  the 
Bernoulli  numbers." 

I.  J.  Schwatt:  "Belat&ons  involving  the  num- 
bers of  Bernoulli  and  Euler." 

I.  J.  Schwatt:  "Independent  expressions  for 
Euler  nnmfbers." 

I.  J.  Schwatt:  "Independent  expressions  for  the 
Euler  numbers  of  higher  order." 

I.  J.  Schwatt:  "Summation  of  a  type  of 
Fourier's  series." 

F.  W.  Owens:  "On  the  projectivity  assumption 
in  projective  geometry." 

B.  W.  Burgess:  "On  certain  simple  skew  fre- 
quency curves." 

G.  H.  Bobison:  "Divergent  double  series  and 
sequences. ' ' 

G.  D.  Birkhoff:  "An  extension  of  Poincar^'s 
geometric  theorem." 

J.  L.  Walsh:  "On  the  location  of  the  roots  of 
polynomials. ' ' 

Abstracts  of  the  papers  will  appear  in  the 
March  issue  of  the  society's  BvUetin, 

The  fifteenth  western  meeting  of  the  society  was 


held  at  Chicago  on  December  29-30,  in  connection 
with  the  meeting  of  the  American  Association  for 
the  Advancement  of  Science.  The  next  regular 
meeting  of  the  society  will  be  held  at  New  York 
on  February  26. 

B.  G.  D.  BlOHABOSOM, 

Secretary 


THE  AMERICAN  ASTRONOMICAL 
SOCIETY 

The  twenty-fifth  meeting  of  the  society  was  held 
in  affiliation  with  the  American  Association  for 
the  Advancement  of  Science  at  the  University  of 
Chicago  on  December  28-30,  1920.  In  common 
with  other  societies  there  was  a  full  attendance  of 
members,  about  sixty  astronomers  being  present, 
and  there  were  many  interesting  and  valuable 
papers.  Sessions  were  held  on  three  days  in  the 
Byerson  Physical  Laboratory,  but  without  doubt 
the  most  important  astronlomical  communication 
was  presented  at  the  joint  session  with  the  Ameri- 
can Physical  Society  and  the  Optical  Society  of 
America,  when  Professor  A.  A.  Mi<^bon  an- 
nounced the  striking  success  of  his  interferometer 
as  applied  at  Mt.  Wilson  in  the  direct  measure  of 
the  diameter  of  the  star  a  OrianiB, 

The  members  attended  a  joint  dinner  at  the 
Quadrangle  Club  with  the  memibers  of  the  mathe- 
matical societies,  and  there  was  the  usual  profitable 
intercourse  with  other  men  of  science  made  pos- 
sible at  these  kirge  gatherings. 

As  this  was  not  the  annual  meeting  of  the  so- 
ciety, there  were  do  particular  matters  of  business 
to  be  considered.  A  dozen  new  members  were 
elected,  bringing  the  total  membership  to  some- 
thing more  than  three  hundred  and  fLtty, 

Following  are  the  titles  of  the  papers,  abstracts 
of  which  will  be  regularly  published  in  Popular 
Astronomy. 

Note  on  the  comparison  of  apeetrai  types  deter- 
mined at  Harvard  and  Mount  Wilson:  W.  S. 
Adams  and  A.  H.  Joy. 
Evidence  regarding  the  giant  and  dwarf  division 
of  stars  afforded  by  recent  Mount  WHson  paral- 
.    laxes:  W.  8.  Adams  and  A.  H.  Joy. 
Additional   evidence   on  changes  of  wave-length 
which  are  progressive  with  steUar  type:  Sebas- 
tian Albbxoht. 
Sun-spot  intensities  as  components  of  a  Fourier 

series:  Dinsmore  Ai/teb. 
The  association  of  hydrogen  lines  with  the  "in- 
variable" K  line  in  the  spectrum  of  k  Draconis: 
B.  H.  Bakes. 
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OhtwvaUona  of  the  pret&nt  diaappearanee  of  the 

rings  of  Batum:  E.  E.  Baknabd. 
Probable  eaBplanaUon  of  the  apparent  elongation  of 
,    the  Gegenedhein:  E.  E.  Baanabd. 
Comments  on  the  spectra  of  Nova  Cygni  No.  S  and 

Nova  AqwOae  No.  S:  8.  B.  Babbxtt  and  E.  B. 
.    Fbost. 
The  system  of  magnetic  forces  during  the  solar 

eclipse  of  May  M9, 1919:  Louis  A.  BAxnEB. 
The  Ught-cwrve  of  Nova  Cygni  No.  S:  Lbon  Oamp- 

BXLU 

Some  new  methods  for  double  star  orbits:  G.  0. 

,     OOICSTOCK. 

An  instrumental  source  of  doubling  of  the  emission 
lines  in  the  spectrum  of  y  Cassiopeiae:  B.  H. 

OUBTZBB. 

The  search  for  the  graivitatianal  effect  predicted 
^  by  Einstein  for  solar  wavelengths:  Balpe  B. 
;    Bblubt. 

Second  note  on  the  displacements  of  spectrum  lines 
.    at  the  limb  of  the  sun:  Bax^b  E.  Dxluby. 
Further  note  on  fiuotuatUms  in  the  moon's  longi' 
I    tude  in  relati<m  to  meteorologioall  variations: 

,     BaLPH  E.  DlLUBT. 

Some  measurements  of  the  displacements  of  spec- 

,    trum   lines   in   the   penumbrae   of   sun^pois: 

,    Balph  E.  DiLUBT  and  John  L.  O'Connob. 

Notes  on  atmospheric  conditions  at  Tucson,  Ari- 
Mona:  A.  E.  Douglass. 

SteUar  paraXUuBes  determined  at  the  Dearborn  Ob- 
servatory: Philip  Fox. 

On  some  '^irreoonoUables'*  among  steUar  radial 
velocities:  E.  B.  Fbost. 

Sundry  spectroscopic  binaries:  E.  B.  Fbost  and  8. 

,   B.  Babbbtt. 

Notes  on  Nova  Cygni  No.  S:  W.  E.  Habpib. 

The  spectroscopic  orbU  of  Boss  6070:  W.  E. 
Habpbb. 

The  photographic  Ught-curve  of  Nova  Cygni  No. 

.    S:  F.  Hbnbotbau. 

The  North  America  nebula:  F.  Hbnbotbau. 

Secent  photographic  observations  of  several  wen- 
known  novae:  0.  O.  Lahpland. 

Motions  of  the  prominence  of  October  8, 1980:  O. 
J.Lbb. 

Progress  in  the  reduction  of  the  Kapteyn  tone  at 
north  declination  4S* :  O.  J.  Lib. 

The  Des  Moines  municipal  observatory:  D.  W. 

MOBBHOUSB. 

On  the  age  of  the  stars:  F.  B.  Mouiaon. 
Orbit  of  the  spectroscopic  binary  r  Cygni  (period 
SKeSm.):  J.  Pabaskxvopoulob. 


Objective  prism  spectra  of  Nova  AquOae  No.  $ 

.    and  Nova  Cygni  No.  S:  J.  A.  Pabbsubst  and 

.    E.  B.  Fbost. 

The  diameter  of  a  Orionis  by  Miehelson's  inter- 
ferometer methods:  F.  G.  Pbasb. 

The  intensity  distribution  in  tpyical  steUar  spec- 
tra: H.  H.  Plabkbtt. 

The  spectroscopic  orbit  and  dimensions  of  Z.  Vut- 
pecuUe:  J.  8.  Plaskbtt. 

A  wide-angle  astronomical  doublet:  Fbank  B. 
Boss. 

The  Eostinsky  effect:  Fbank  B.  Boss. 

Comparative  tests  of  the  lOO-ineh  and  €04neh  re- 
fiectors:  F.  H.  8babb8. 

Secular  motion  of  perihelion  due  to  the  dragging 
of  a  compressible  aether:  L.  8ilbbb6TEin. 

On  some  new  variable  stars:  Jobl  8tbbbins. 

Spectrographic    observation    of    rotating    spiral 

.    nebuke:  V.  M.  8liphbb. 

Fhotographio  distortion  on  eclipse  plates  and  the 

,    Binstein  effect:  Fbedbbiok  8loouic. 

Chronographic  measurement  of  smaU  time  inters 

.    vale:  B.  Mjeldbum  8tbwabt. 

Becording  of  wireless  time  signals:  B.  Mbldbux 
Stbwabt  and  J.  P.  Hbndbbson. 

Cirtle  flexure  of  the  Ottawa  u^eridian  cirole:  B. 

.     MJELDBUH  8TBWABT  and  0.  0.  eiCITH. 

Progress  of  the  measurement  of  the  Eussey  double 

stars:  G.  Van  Bibsbbobok. 
Note  on  the  effect  of  the  barovnetric  gradient  on 

meridian  observations:  0.  0.  Wtub. 
On  the  probable  reason  why  certain  periodic  comets 
.    have  not  been  found  on  their  predicted  returns: 
.    JtesiOA  M.  YOUNQ. 
The  spectroscopic  orbit  of  O  Draconis:  B.  X. 

.     YOUNO. 

Jobl  8tbbbinS| 
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IX 


CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

Fint  Aventie  and  Twenty-eighth  Street 
NEW  YORK  CTTY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVBhOJE 
NEW  YORK,  N.  Y. 


Syracuse  Unhrenilj  CoHege  of  Medidne 

Entranoo  T^jmn ol •  noogplMd oavM  la mhm 

ReqsiroaoBtt  8U!£i  wsteL!  S^. 


Tlif  First  Two  SaaTuir 


Ysars 

iThlrdY 
Cssrso 


ThS  Third  Ysar  itqrMMMtlaaad«IUMlMMlii<torp|«l«o 
CsMrfto         !^  jrt"^  ^  tk«  MUnml  bigtctj  of  <" 


tki  aAliiiml  biglcffj  of 

umi  10  IkiCBprallM.    Ib  «kit 


I    far  labon) 
fBBdaiBMtal    to 

mmI  b  dtroltd  to 
liiloffy  of  dlatMito 

jprallM.    h  «kli 

{Mr  tte  vilMBatia  oowwi  la  MadidaOb 
larivF  imI  OlMltlriM  an  oMip' 

kodMlmpMd  thoi 
boat  tkojrwrMdii 
advtanhd  nptrrl 

I  takti  tho  birtaty 

kboratanr 

tmtMMt 

HTM  tad 
pOTrtioaw 

. ,.BiBMa  aad 

IdMdSMtepatkfllfigiMlaatara.  TvoflW- 
wal  hwpltih  oao  of  whUk  b  evaod  tad 
■OBlwIlod  far  tho  Uaiwrily,  oao  ipodol 


ThS  Fssrth      b  flttalotL    StadMH  9«id  tho  Mtfao  fom- 

YsarCourss    bthaSS^S^iZS^^ 

phjrioal  ,«aarfaolkm  aad 
atkM%  wLiUm  at  a  4 
■t  &nd,  •atiinm 


•  larndt.    la  mm  of 

of  avtopv  ho  f  oUom  tho 


oad  t] 


tho  maaldpalVovHoir 

—  jvo  opoa  to  oar  ■iaihaU.    Tkm 

I  aw  M— t  ia  tho  OoBot  Dl^na 

MI7  aad  la  oIUmI  work  ia  laodioartfid 
■uillool  ipidoltlM  aad  ia  < 


fcu— M  Soheol  o  oaMMM  ooaiM  ia  patholoo  ooforiag 
opartodoCiisvoihadvriaa  Jvaoaad  Ja^  wlU  JEo  #v«i  ia 
OMO  tlMM  ii  a  MfHrfmt  avmoM  of  oppSooata. 


AdJraa ■  the  8«er«Unr  of  the  Collefe, 
St7  Orange  Street  Syraeiiae,  N.  Y* 


Johns  Hopkins  University 

Medical  School 

noMailoalSahoollBaaliitiena  Part  of  tho  17iii^«nity  Mi 
ia  ia  oloM  AfMlation  withtto  Johaa  Hopklaa  Honpttai 

ADMISSION 


ll^dM  aad  Molonr,  togothor  with  oridoBM  of  a  readinf  kaowl- 
adfo  of  Fnach  and  Qornan. 


I  la  liailtod  toM  atadoata^  aioBaad 
otem^oB tho iMiotttBia.    AbomC la naaMOl 

r  TaeaaclM  oooar,  atodoata  fkoai  olhor  laatitauoaa  dSiiac 
'ataadlaa  BiayhoadmittodtothoaaooBdorthiidjoar 

they  faUn  au  of  oar  laqalfaaiOBta  aad  praaaat  ea- 

qaaUflaatiooai 

INSTRUCTION 

^  Ika  aMtaalo  Toar  hegiaa  tho  Ttaadaj  BoavMt  Ootobor  1  aad 
^honthothiidTMBda/ ia  JoBo.  Tbe  ooaiM  of  laatraoioB, 
MoralM  ftar  yaan  aaa  ^Ttrlfl  t*'— <■  !■  hdd  apoa  Biae> 
Mod  woik  la  tho labontoifaay  la  tho  wuda  of  tho  HoSitaiaad 
hithoIMiiaBaBry. 

TUmON 


.  no  ohBiia  ^  taltioa  to  fM  por  aaaam,  poyahio  la  thiaa 
I  ao  OKtra  ftMOioapt  fbr  natal  of  flBlofO- 


Dooa  ef  tha  Johaa  HopklM  Modlca  School 
Waablactoaaad  MoeaaMat  Sta.      BALTIMORK,  U.D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Bofiaataf  Tnoaday,  Jane  Ah,  aad  oodlag  Thaiaday,  Jaly 
IMh,aeoBiMla  BMdiMl  * "'     *  " 


ia  dUaioal  pathology  aad  demoaatntloBa  la  pathologifial 
ay^vUlboofllml  Tho  oonrM  wlU  bo  lindtod  to  hMiilr 
it%  fto  SIOO.    AppUcatioaa  ahould  bo  aiade  to  tha  Daaa'a 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

(JMaftlU&Ml  in  xSs4) 

ADMBBIONi  AllstadeBtseBtering  fhePtethniui 
C1«M  wHl  be  required  to  present  credits  for  two 
Tears  of  college  work,  which  mnst  indade 
Chemistry  (Genersl  end  Organic),  Physica  end 
Bioloey*  ^th  their  labofetoriest  and  at  least 
one  veer  in  Bnglish  end  one  year  in  a  modem 
foreign  Isngnage. 


It  Premedieeleenraeof  two 
jeers  is  offered  in  tbe  College  of  Arts  and 
Sdenoea,  which  ]»roTides  for  syttemetic  work 
leading  to  the  B.S.  dMree  at  the  end  of  tha 
seoona  jeer  in  the  medical  coarse. 

School  of  Pharmacy,  School  of  Dentistrj  aad 
Otadoate  School  of  Medicine  alao. 

Wmmmn  mdmitted  to  mil  Schools  of  iko 
CoUego  ofMedieins 

For  bnlletins  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Bos  770 

New  Orleans,  La« 
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Marine  Biological  Laboratory 

Woods  HoU,  MftM. 

INVESTIGATION      FtclUUea  for  raeaich  in  Zoology, 


EmbrjologT,  Phytioloffy,  and  Bot^ 
anj.  Eighty-foor  pxiTate  labor*- 
toriea,  $100  each  for  not  OTor  three 
raontha.  Thirty  tahlea  are  arail- 
able  for  beginnera  in  reaeareh  who 
deaire  to  work  under  the  direction 
of  members  of  the  ataff.  The  fee 
for  Buch  a  table  ia  160.00. 

CoarBCs  of  laboratory  inatmction 
with  lectures  are  oflbred  in  Inrerte- 
brate  Zoolocy,  Protosoology.  Em- 
bryology. Physiology  and  Morph- 
olep ana  Taxonomy  of  the  Alne. 
Each  course  reqnirea  the  fhll  ume 
of  the  student.  Fee,  175.  A  lecture 
course  on  the  Philosophical  Aspects 
of  Biology  and  Allied  Scienoea  ia 
also  oflbred. 

Animals  and  nlanta,  preserred,  Ut- 
ing,  and  in  emDryonic  stages.  Pre- 
served material  of  all  tvpea  of 
animals  and  of  Algae,  Fungi,  lAret- 
worts  and  Hoasee  fumisned  for 
class  work,  or  for  the  museum.  Liv- 
ins  material  Aimished  in  season  as 
oraered.  Microscopic  slides  in 
Zoology,  Botany,  Histolosy,  Bac- 
teriology. Price  lists  of  Zoological 
and  Botanical  material  and  Micro- 
scopic Slides  sent  on  application. 
SUte  which  is  desired.  For  price 
lists  and  all  information  regarding 
material,  address 

GEO.  M.  GRAY.  Curator,  Woods  Hole.  Maaa. 

The  annual  announcement  will  be  sent  on  application  to  The 
Director,  Marine  Biological  Laboratory,  Wooda  Hole,  Mass. 


Eatlra  Y«ar 


INSTRUCTION 

haam  29  to  Ans«st  9 
1921 


SUPPLY 

DEPARTMENT 

OpM  th«  Eatirv  Y«ar 


Northwestern  University 
Medical  School 

Situated  In  Chiomgo  in  dose  piosimity  to  Important 
HoepitalB  with  an  abundance  of  olinioal  materiaL 

▲dmiaaion  Requirementa — ^Two  yean  of  Collece  credit 
including  )a  aatiaf actoiy  course  in  Physlce,  Chemistiy, 
Biology  or  Zoology,  and  IVenoh  or  Gennan. 

Conne  of  Study — leading  to  the  degree  of  Doctor  of 
Medicine — Four  years  In  the  Medical  School  and  a 
fifth  year  either  aa  Interne  In  an  approyed  hospital 
or  devoted  to  reeearch  In  some  bnmch  of  Medical 
Science. 

Graduate  Inatmction — in  courses  leading  to  the  degree 
of  Master  of  Arts  or  Doctor  of  Philoeophy. 

Reeearch  Foundation — ^The  Jam^  A.  Patten  Endow- 
ment for  Research  affords  imusnal  opix>rtunities  for 
advanced  students  of  Medical  Science  to  pursue 
special  investigationi. 

Reeearch  Fellowshipa — Four  fellowfchipe  of  the  value 
of  $600  each  are  awarded  annually  to  promote 
scholarly  research. 

Tuition  Fees — ^The  tuition  fee  for  undergraduate  stu« 
denta  Is  $180.00  a  year. 

For  Inf onnatlon  address 

C.  W.  PATTERSON.  Registrar 
•4*1  ••Mtk  Dsarhorn  Street     Clileaf*,  Illinois 


Rush  Medical  College 

IN  APPIUATION  WITH 

The  University  of  Chicago 


Cuirieuhun.— Iheftmdamental  bxanohM  (Anatomy,  PhyiioL 
ogT,  Beeteiiolofj,  eta)  are  taught  in  the  Deputmenti  ol 
Seienoe  at  the  iiall  JEuological  and  the  Bioketta  Labors* 
toriea,  UnlTenlty  of  Chicago.  The  coonea  of  the  three 
^iini«4l  years  are  glTcn  in  Kuph  Medical  College  and  in  the 
Preshyterian.  the  Cook  Coontj  Hoepltal,  the  Home  for 
Dettitnte  Crippled  Children,  and  other  hospitala. 

Clateaa  Limltwl.— The  nann>er  of  stadenta  admitted  to  each 
class  is  limited,  seleofcion  of  those  to  be  admitted  is  made  on 
the  basis  of  merit. 

Hospital  Ymu*.— Tlie  Fifth  Tear,  ooosisting  of  serrioe  as  ao 
inteme  nnder  saperrision  in  an  approred  hospital,  or  of 
adTanced  woric  in  one  of  the  departmenta  is  piereanisite 
for  graduation. 

Summar  Quarter. — The  ooUege  year  is  diyided  into  fimr 
qoarters^  three  of  which  oonstitate  an  annual  session.  The 
sommer  quarter,  in  the  climate  of  Chicsgo  is  adTantageoos 
for  work.  Students  are  admitted  to  begin  the  mMical 
courses  only  in  the  Autumn  and  Spring  quarters. 

Elactlva  Systam.— A  considerable  freedom  of  choice  of  courses 
and  instructors  is  open  to  the  student 

Gittduata  Couraaa.  —  AdTanced  and  reaeardi  courses  are 
oflbied  in  all  departments.  Students  by  attending  summer 
quarters  and  prolonging  their  residence  at  the  UniTeraity 
of  Chicago  in  adTancea  work  may  secure  the  degree  of 
A.IL.  aiC.,  or  Ph.D.  ttom.  the  UniTeraity.  ... 

Prfaa  Scholarahlp.— Six  prise  soholanhipa-three  in  the  first 
two  years  aad^ree  in  the  Isst  two  (dinioal)  yeara— are 
awarded  to  college  graduates  for  theses  embodying  original 
researdL 

The  Spring  quarter  commences  March  28, 1921. 
TUmON-47B>00  par  quartar,  no  laboratory  f  aaa. 
Oomplete  and  detailed  information  may  be  secured  by  addressing 
THE  MEDICAL  DEAN 

TIm  Unhraraity  of  Chicago  CHICAGO,  ILL. 
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New  type  double  walled  Thelco  Oven 

Automadcally  controlled. 

Moderately  priced  so  that   no   Laboratory 
need  be  without  one. 

Write  for  DescrfpHve  Literature 
Blanufactured  by 

The  Thermo  Electric  Instniment  Go. 

8  Johnson  Str««C  NEWARK,  N.  J. 
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L^tz  Petrographical  Microscopes 

NEW  MODELS 
With  Enlarged  Field  of  View 

These  instruments  have  been  developed  on  the  basis  of 
latest  suggestions  from  petrographical  workers,  and  their 
modern  design  will  prove  a  great  aid  in  petrographical 
studies. 

Some  of  the  important  features  are: 

Improved  objective  clutch  changer,  which  permits  maintain- 
ing objective  centered  permanently. 

Anasti^atic  tube  analyzer, which  offers  an  increase  in  de- 
finition. 

Special  illuminating  apparatus,  whereby  a  wider  range  of 
application  is  afforded. 

Wide  tube,  accommodating  eyepieces  of  increased  diameter, 
enlarging  the  field  50%. 

HOTE :  We  offer  a  new  assortment  of  petrographical  acces- 
sories. 

Catalog  II B,  descriptive  of  the  complete  line  of  petrographi- 
cal microscopes  ana  accessories  is  now  available 

Kindly  write  for  mame 


'^LBTZ-QUAUTY^ 


^E,LEITZX  XleitzquautyX. 


60  East  \O^St. 


In  every  laboratory  where  electricity  is  used,  there  is  need  for 

variable  resistances — and  to  meet  such  requirements 

we  offer  a  well  tried  series  of 

"JAGABP  SLIDING  CONTACT 

TUBE  RHEOSTATS 

Hundreds  of  them  have  been  sold  during  the  past  three  years,  to  various  Govern- 
ment Departments,  Universities,  Colleges,  Technical  Schools,  Industrial  Com- 
panies, et<5. — and  have  ''made  good"  under  every-day  service  conditions. 

WRITE  FOB  ILLUSTRATED  DESCRIPTIVE  BULLETIN  9S7 


JAMES  G.  BIDDLE 

1211-13  ARCH  STREET.  PHILADELPHIA 
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HESS  IVES  TINT  PHOTOMETER 

Solves  all  color  problems 


Have  you  nwaraJte  control  and  a  definUe 
record  of  your  color  work?  The  Hess  Ives 
Tint  Photometer  will  give  you  this.  It  will 
also  enable  you  to  work  out  many  unsolved 
research  problems. 

A  few  of  the  industries  in  which  it  is 
used  are:  Sugar,  Oil  (all  kinds),  Paint, 
Dye,  Chemical,  Paper,  Soap,  Textile,  Syrup, 
Flour,  Glue,  Lard,  Ink,  Varnish,  Glass, 
Oil  cloth,  Pigment,  Cotton  Oil,  etc. 

Description  sent  upon  request 


Instmnimit  showing  attachiiMBt  for  liquicU 

PAL£  COMPANY 

IiABORATOKY  SUPPLIB0 

00-04   MAIDEN  LANE  NEW   YORK   CITY 


H-ION  DETERMINATIONS  SIMPLIFIED 


The  new  Acree  Apparatus  with  Pyrovolter 
Potentiometer  is  a  unit  outfit  (not  assembled), 
offering  greater  convenience  and  higher  accuracy 
than  any  heretofore  available.  Even  from  a 
cost  standpoint,  it  is  worthy  of  your  close  investi- 
gation. 


Ask  us  for  our  New  Price  List  of  Apparatus  for  p^ 
Measurements,  requesting  CS-iS 


Pyrolectric  Instrument  Co. 

636-440  East  Stmto  Str^t 
TRBNTON,  N.  J. 


Grahame  Chemical  Company 

104  Rockingham  Str««c 
ROCHESTER*  N.  Y. 
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The  Silverman  Illuminator 

A  new  eye  for  the  miorosoppe 

Offers  important  advantages  for  practicaUy  every  application  of  the  Micro«cope 

a — It  thaw  more  detail. 
Ir— A  dearer  and  better  defined  pi 
c^-nSeveral  novel  methods  of  Ulun 
d — 1 1  aavee  very  much  .valuable  t 
•—It  prevents  eye  strain,  eye  fati 
/ — 1 1  can  be  lowered  into  de«>.  h( 
ff — It  gives  excellent  results  tor  v 
cations,  also  in  oil  immersii 
h — It  can  be  used  with  any  MIero 

A  small  circular  tube  lamp 
surrounds  the  objective  and  fur* 
nishes  a  diffused  and  uniform  il-> 
lumination  directly  where  it  is 
needed.  The  Silverman  Illumi- 
nator marks 

A  Great  Advance  in 
Microscope  illumination 

ror  eale  by  all  tl 


WrUm  for 

BaOmiin  45^6 


Ludwig:  i-iommei  &  Co. 

530-634  Fernando  St.  PITTSBURGH,  PA. 


SPENCER  SUPREMACY 

IN  MICROTOME  BUILDING 

IS  SHOWN  IN 

ROTARY  MICROTOME 
No.  820 

The  only  Rotary  Microtome  ever  built 
¥rith  an 

INCUNE-PLANE.FEED 

It  completely  overcomes  all  the  inaccuracies 
usually  encountered  in  other  rotary  microtomes, 
due  to  the  up-and-down  movement  of  the  object. 

In  this  microtome  the  feed  and  the  up-and-down 

movement  are  ENTIRELY  INDEPENDENT.  SPENCER  ROTARY  MICROTOME  No.  m 

ITS  SUPREMACY 

has  gained  for  it  an  international  reputation  for  perfection.  It  is  in  use  in  every 
important  laboratory  in  United  States  and  in  leading  laboratories  throughout  the 
world.    Prompt  deliveries  now. 

SPENCER  LENS  COMPANY,  Buffalo,  N.  Y. 

MANUFACTURERS 

Microscopes,  Microtomes,  Delineascopes 


Digitized  by 


Google 


ZIT 


SCIENCE— ADVERTISEMENTS 


Models 

Developmoit 
of  FROG 

preparing 
sets  for 

Amphioxus 

and 

AstoriM 

also 

: 

©  0  #•  v«^* 

liMiiiiBMBIiii 

Do  not  /ail  to  writm  for  our  dmseriptiv  circular  of  models.     Special  Offer 

General  Biological  Supply  House 


1177  East  55th  Street 


CHICAGO,  ILLINOIS 


Cameras 


Lenses 

fmrNatoralUU 


Oraflex,  Kodak,  Foreign  Cameras,  Zeiaa, 
Goers,  Cooke,  and  all  other  high  grade  I^enses 
and  Motion  Picture  Cameras.    Save  25%  to  50%. 

fl^  f\nm  Pfl*ij>ji  Write  at  once  for  Com- 
Oei  XJUr  I^nce  pi^^^  catalog  and  month- 
ly Barsain  List.  Bxperts  on  equipping  enedi- 
tlons  for  still  or  Motion  Picture  work,  write 
today  to  Giaflex  Headquarters  of  America. 

RAQQ  CAMERA  COMPANY 

D£\mJ%J    IW  gJa>ybsta  St.      Ghleago,  HL 


NOW  READY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  Ph.D. 

Ptoftjtor  of  MetmotcUml  Phyrics,  Unittd  Sctfcs 
WMtfaarBurMU 

A  rational  and  deductive  treatise  on  the  physics  of 
the  stmosphere.  Of  great  value  to  mcceocologists, 
phytidsts  and  the  aviator. 

678  Pages,  Illustrated,  Index,  8vo.    Price,  ^5 

AddrcM  otvlen  and  inquiries  to 

THE  FRANKLIN  INSTITUTE 

PHILADELmiA,  U.  S.  A. 


FOR  SALE 
Museum  of  Anthropology  &  2k>ology 

This  is  one  of  the  rarest  and  most  complete 
collections  in  the  country.  Will  be  of  especial  in- 
terest to  physicians,  scientists,  schools,  libraries, 
etc.  Among  the  exhibits  is  an  Egyptian  Mummy 
in  its  original  mummy  case  as  taken  from  Kamak, 
Egypt.  There  are  many  other  rare  specimens. 
List  will  be  sent  to  party  interested  and  it  will  be 
sold  for  a  fraction  of  its  value. 


JAS.  C.  NORMAN 


P.  O.  Box  1425 


Wichita  Falls,  Texas 


The  Microscope 

By  SIMON  H.  GAGE  of  Cornell  University 

13th  Edition,  Publiahad  December.  19M 

b  this  editioa,  spcdsl  emphssis  is  pot  upon  the  Dark-Field  Microscope 

Postpaid  UN 
COMSTOCK    PUBLISHING    CO.,  Ithaca,  N.  Y. 

LIVING   BULLFROGS 

{Rana  catesbiana) 
LARGE,  head  and  body.  6-7  in.,  total  length.  15-18  in.,  per  doc  $8.00 

Ssme,  per  hundred $6a.i0 

MEDIUM,  hesd  and  body.  4-6  in.  total  length.  10-15  in.  per  dos.  $5.M 

Same,  per  hundred $35.W 

Why  DOC  buy  DIRECT  from  me;  you  save  time  end  money. 
PUce  your  order  in  eerly. 

H.  EDW.  HUBERT 

3615  MolpomoBO  St.  Now  Orloaas.  Ln. 
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KNIPP'S  SINGING  TUBES 

A  NEW  DISCOVERY  in  SOUND  PRODUCTION 

Offering  a  Fertile  Field  for  Experimental  Investigation 
and  Mathematical  Analysis  to  the  Physicist 


No.  F634IS  (Arransed  for  Exp.  5) 

The  development  of  this  new  method  of  sound  production  was  the  result,  as  is  often  the  case,  of 
an  accidental  discovery.  Prof.  Chas.  T.  Knipp  of  the  Physics  Department  of  the  University  of  Illinois 
was  making:  up  some  mercury  vapor  traps  of  Pyrex  glass  for  use  in  some  high-vacuum  experiments 
when,  to  his  astonishment,  the  heated  trap  held  in  his  hand  began  to  give  forUi  a  pure  tone.  The  ex- 
perimental investigation  which  followed  this  accidental  discovery  and  the  results  and  conclusions  ob- 
tained form  one  of  the  fascinating  chapters  in  the  Annals  of  Scientific  Research.  The  steps  in  the  in- 
vestigations may  be  followed  by  reading  in  order  the  references  given  below. 

LITERATURE  REFERENCES: 

Physical  Review,  Vol.  XII,  No.  6,  for  December,  1918,  page  491,  *'A  Possible  SUndard  of  Sound". 
Vol.  XV,  No.  2,  for  February,  1920,  page  156,  "A  Study  of  the  Energy  of". 
Vol.  XV,  No.  3,  for  March,  1920,  page  244,  "Study  of  Operating  Conditions'*. 

Vol.  XV,  No.  4,  for  April,  1920,  pagt  336,  **  Further  Developments  Relative  to  the  New  Singing 
Tube". 

Bchool  Science  and  MathematicB,  Vol.  XX,  No.  9,  for  December,  1920,  page  787,  ''A  Convenient  Form 
of  the  New  Singing  Tube". 

Stulfor  Bulletin  No-  157S  Containing  Detailed  Description  and  Directions  for  Use 

Central  Scientific  Company 

460  East  Ohio  Street  CHICAGO,  U.  S.  A. 
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Write  for  our  pamphet 
on  a  complete  outfit  for 
chemical  blood  analysis, 
including  all  Instru- 
ments, Apparatus, 
Glassware,  Standard 
Solutions,  Reagents  and 
Stains. 


C.  M.  Sorensen  Co.,  inc. 

Dept.  K 

177  East  87th  Street 
New  York 


Myen  oolorimcler  with  one  pair 
of  kIsm  tubes  and  one  Hihitmg 
pipctto  #12.00 

Extra  glsM  tubos,  m  poir  #  S.60 


A  New  WILEY  Book 
The  Elements  of 

VEGETABLE  HISTOLOGY 

By  G.  W.  BALLARD 

Associate  Pntfessor  <\f  Materia  Medica  and  Director  cif  the  Microscopical  Laboratory, 

College  of  Pharmacy t  Columbia  University,  Microanalyst, 

Department  q/ HecUth,  New  York  City. 

'  I  'HIS  book  gives  that  knowledge  of  vegetable  histology  which  forms  the 
^  foundation  for  the  studies  of  microscopic  pharmacognosy  and  micro- 
analysis of  foods.  It  is  intended  for  the  beginner,  and,  in  many  instances, 
details  have  been  omitted,  in  order  that  the  student  may  obtain  a  knowledge 
of  the  general  principles  without  being  confused  by  the  minutiae  of  the  subject 

Ballard's  '* Histology"  has  246  pages.   5|4   by  8  inches,  and  contains  75 
figures  and  full-page  plates.     Price  $3.00,  postpaid. 

Send  TODAY  for  a  Free  Elxamination  copy. 


JOHN  WILEY  &  SONS,  Inc. 
432  Fourth  Avenue  NEW  YORK 

LONDON:  Chapman  Ac  HaU,  Ltd. 
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JUST  READY 

Ranaon's  Anatomy  of  the  Nervous  Syst.^ 

Dr.  Ranson  presents  his  subject  from  iKe  dynamii^^^er  than  the  static 
point  of  view — that  is,  he  lays  emphasis  on  the  defelopipental  and  func' 
tional  significance  of  structure.  The  reader  is  led  at  die  very  beginning 
of  his  neurologic  studies  to  think  of  the  nervous  system  in  terms  of  its 
relation  to  the  rest  of  the  living  organisms.  By  this  method  structural 
details  become  interesting  instead  of  dull,  and  the  correlation  of  the  vari- 
ous neurologic  courses  is  made  more  ea^.  During  the  past  twenty  years 
many  considerable  additions  have  been  made  to  the  science  of  neurology. 
The  more  important  of  these  have  been  included  by  Dr.  Ranson.  An 
outline  for  a  laboratory  course  in  neuro-anatomy  has  been  included. 
Octavo  of  896  paffes,  with  260  IlluBtratlons,  some  In  colore.  By  STEPHBN  W.  RAN- 
SON, M.D.,  Professor  of  Anatomy,  Northwestern  University  Medical  School.  Chicago. 

Cloth,  $6.50  net. 

Mallory  and  Wright's  Pathologic  Technic 

This  work  ^ves  the  technic  of  bacterialogic  methods,  bacteriology  ol 

various  diseases,  histologic  methods,  the  special  methods  used  in  clinical 

bacteriology  and  pathology,  and  the  preparation  ol  bacterial  .vaccines. 

Octavo  of  566  pasres,  with  181  Ulustratlons.  By  FRANK  BURR  ICALLORY,  M.D.. 
Patholoslst  to  the  Boston  City  Hospital;  &nd  JAMES  HOMER  WRIGHT,  M.D., 
Pathologist  to  the  Massachusetts  Oeneral  Hospital. 

Seventh  SMltlon.    Cloth,  $4.76  net. 

Mcjiinldn's  Clinical  Microscopy  and  Chemistry 

This  work  is  really  a  clinical  pathology,  omitting  no  step  from  obtaining 
the  pathologic  material  to  interpretation  of  the  findings.  It  is  a  book  on 
the  use  of  the  microscope  and  chemical  analysis  in  the  diagnosis  of  dis- 


Octavo  of  470  pages,  Illustrated.  By  F.  A.  McTUNKIN,  M.D.,  Professor  of  Pathology 
at  Marquette  University  School  of  Medicine.  Cloth.  $4.00  net. 

Todd's  Clinical  Diagnosis 

Dr.  Todd's  work  is  more  than  a  clinical  diagnosis— -it  is  a  complete  clini- 
cal laboratory  guide  as  well.  In  every  case  it  clearly  points  out  the  sig- 
nificance of  the  findings.  Its  illustrations  are  numerous,  instructive  and 
accurate. 

12mo  of  687  paffes,  with  262  Illustrations,  several  In  colors.  By  JAMES  CAMPBBLiLi 
TODD,  M.D.,  Professor  of  Clinical  Pathology  at  the  University  of  Colorado. 

Fourth  Edition.    Cloth,  $6.00  net. 

W.  B.  SAUNDERS  COMPANY  Philaddpliia  and  London 
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Agricultural  Science  Series 

Farm  Horticulture— :Hood 


New  (2d) 
EdiHon 


That  "  Farm  Horticulture  *'  met  the  need  for  which  it  waB  created,  b 
shown  by  its  popularity  which  has  exhausted  the  fint  edition  in  a  litUe  over  a 
year.  It  is  especially  gratifying  that  this  demand  has  come  largely  from  agri- 
cultural high  schools  and  colleges,  thus  indicating  the  permanent  worth  of  die 
book  and  its  establishment  in  the  educational  ssrstem  of  die  coontry. 

Primarily  an  elementary  text,  the  book  is  so  arranged  and  developed  as 
to  meet  the  needs  both  of  the  student  and  those  practicing  Horticulture.  Many 
teachers  of  Elementary  Agriculture  and  Horticulture  have  found  it  suitable  as 
a  text  and  it  is  hoped  and  beflieved  diat  they  wrll  be  even  more  pleased  widi 
the  revised  edition.  New  material  has  been  incorporated  wherever  it  would 
add  to  the  value  of  the  work  or  increase  its  utility.  A  few  chapters  did 
not  treat  their  subjects  sis  fully  as  they  merited  but  these  have  now  been 
enlarged  so  as  to  make  them  better  serve  their  purpose.  The  subject  matter 
has  also  been  rearranged  to  conloim  more  closely  to  the  usual  method  of 
teaching  Horticulture. 

To  the  farmer  or  the  city  suburban  family  interested  in  Horticulture,  it 
will  be  a  guide  to  the  successful  growing  of  their  plants.  It  gives  information 
on  the  most  important  facts  and  subjects  in  Horticirlture,  particularly  relative 
to  those  practices  which  many  people  desire  but  which  heretofore  could  not  be 
found  in  any  isingle  text  The  diagrams  and  plans  for  gardens  of  varying  sizes 
are  nK>st  practical  and  helpful  as  are  the  chapters  on  The  Seed,  Cultivation  and 
Village,  Budding  and  Grafting,  Harvesting  and  Marketing  (including  Pack- 
ing), Pests  and  how  to  combat  them,  also  the  special  chapters  devoted  to  the 
individual  /ruits  and  Beautifying  the  Home  Grounds.  The  methods  advanced 
throughout  the  book  are  those  which  lead  to  practical  success  in  this  field. 

By  George  W.  Hood,  M.Sc,  Associate  Professor  of  Horticulture,  University  of  Nebraska. 
i2ino,  354  pages,  with  144  illustrations.  Cloth,  $2.75,  ^^* 

•    Agricultural  Entomology  The  Chembtry  of  Agriculture 

By  Herbert  Osborn,  B.Sc,  M.Sc,  Professor  By  Charles  W.  Stoddart,  Ph.D.,  Professor 

of   Zoology  and   Entomology,   Ohio   State  of    Agricultural    Chemistry,    Pennsylvania 

University,    Columbus,   Ohio;    Director   of  SUte  College     ATw  {2d)  Edition,     i2mo, 

the  Lake  Laboratory,  Cedar   Point,  Ohio.  340  pages,  with  83  cngravmg^  and  i  plate. 

i2mo,  347  pages,  with  252  engravings  and  a  i-io  n,  ^2^0,  net, 

colored  plate.  Cloth,  $2,75,  net.    Live  Stock.  Judging  and  Selection 

Vegetable  Growing  ^y  Robert  S.  Curtis,  B.S.A.,  Associate  Chief, 

„„             -,             -D  e^      \r  a      n    £  Animal  Husbandry  Division ;  Animal  Hus- 

By  Herbert  OsbornBScMSc,  Professor  bandman,  Beef,  Cattle  and  Sheep  Investi- 

ciafe    Professor    of    Horticulture,    Purdue  gations,      North      Carolina      Agricultural 

University,  Lafayette.  Indiana.     i2mo,  350  Experiment   Station.     New    (2d)    Edition. 

pages,  with  154  illustrations.  i2mo,  464  pages,  with  190  illustrations. 

Cloth,  $2,75,  net.  Cloth,  $2,75,  net. 

Poultry  Production 

By  WiLUAM  A.  LippiNCOTT,  A.B.,  B.S.,  Professor  of  Poultry  Husbandry,  Kansas  State 
College  of  Agriculture.  Second  edition.  i2mo,  517  pages,  234  illustrations.  Cloth,  $3,00,  net. 

706-10  Sansom  St  LEA    &    FEBIGER     PhUadelphia 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


Seh»m€iad»,N.Y, 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  which  are  of 
interest  to  manufacturers  are  the  following: 


GBNBLITB 

A  self  lubricated  metal  for  light  duty  bearing 
purpoees,  containing  approximately  40%  by 
volume  of  graphite  distributed  evenly  through- 
out its  mass. 

WATER  JAPAN 

A  non-inflammable  japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 


KBNOTRON 

A  high  voltage  D.  C  rectifier, 
following  sizes : 

100,000  volt,  100 
20,000    "      100 
10,000     "      100 
Absolutely  no  moving  parts. 


Supplied  in  the 


BOROFLUX 

A  deozidixer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANQMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10 -S  bars  have  been 
obtained  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUBiIP 

With  this  pump  a  pressure  of  ^01  mm.  of  mer- 
cury may  be  obttdned.  It  is  driven  by  a 
^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 

General^Electric 

General  OfTi^     C^f\tl^^Sk  tl^^T   Sales  Ofllces  in 
SchCTMSctadjr.KY.     \i^\Jlll^CiIiy     all  large  cities 


35B^ 
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WatcA  for  our 
announcements 

of 

new  books 

in  the 

following 

standard 

series :  — 


Internmtioiisl 

Chemical 

Sariei 


McGniw- 

HUl 

Agricultund 

and 

Biological 

Publicationa 


Elactrical 

Enginaeriiig 

Taxta 


MeUon 

Inatituto 

Techno- 

chamical 

Sariea 


New 

McGRAW-HILL  BOOKS 


Thfttcher— Chemistry  of  Plant  Life 

By  RoscoE  W.  Thatcher,  Dean  of  the  Department  of  Agricul- 
ture and  Director  of  the  Agricultural  Experiment  Station,  Univer- 
sity of  Minnesota.  McGraw-Hill  Agricultural  and  Biological  Publi- 
cations,   268  pages,  6  x  9 §3.00 

Bancroft— AppUed  Colloid  Chemistry ;  General  Theory 

By  WiLDEB  D.  Bancroft,  Professor  of  Physical  Chemistry,  Cor- 
nell University.  International  Chemical  Series.  345  pages,  S^AxB, 
illustrated    §3.00 

Cox,  Dake  and  Muilenburg— Field  Methods  in  Petroleum 
Geology 

By  G.  H.  Cox,  formerly  Professor  of  Geology,  Missouri  School 
of  Mines  and  Metallurgy;  C.  L.  Dake,  Associate  Professor  of 
Geology,  Missouri  School  of  Mines  and  Metallurgy,  and  G.  A. 
Muilenburg,  Assistant  Professor  of  Geology,  Missouri  School  of 
Mines  and  Metallurgy.  305  pages,  pocket  stse,  flexible,  50  iUustra- 
tions    94«oo 

Emmons— Geology  of  Petroleum 

By  Wiluam  Harvey  Emmons,  Professor  and  Head  of  Depart- 
ment of  Geology  and  Mineralogy,  University  of  Minnesota;  Direc- 
tor, Minnesota  Geological  Survey;  formerly  Geologist,  Section  of 
Metalliferous  Deposits,  Umted  States  Geological  Survey.  624  Pages, 
6  JT  9,  254  maps  and  illustrations $6.00 

Hamor  and  Padgett— The  Technical  Examination  of 
Petroleum 

By  William  A.  Hamor,  Assistant  Director  of  the  Mellon  Insti- 
tute of  Industrial  Research  and  Fred  W.  Padgett,  Associate  Pro- 
fessor of  Chemistry,  University  of  Oklahoma.  Mellon  Institute 
TechnO'Chemical  Series.    59i  poges,  6  jr  9,  144  illustrations $6.00 

Van  der  Bijl— The  Thermionic  Vacuum  Tube  and  Its 
Applications 

By  H.  J.  VAN  der  Bijl,  Research  Physicist,  American  Tel.  and 
Tel.  Co.  and  Western  Electric  Co.,  New  York.  391  pages,  6  x  9,  232 
illustrations    Is-oo 

Kraus  and  Hunt— Mineralogy 

An  Introduction  to  tiie  Study  of  Minerala  and  Crystal! 

By  Edward  H.  Kraus,  Ph.D.,  ScD.,  Professor  of  Crystallo- 
graphy and  Mineralogy  and  Director  of  the  Mineralo^cal  Labora- 
tory. University  of  Michigan,  and  Walter  F.  Hunt,  Fh.D.,  Asso- 
ciate Professor  of  Mineralogy  and  Petrography,  University  of  Michi- 
igaa    560  pages,  6  jt  9,  690  illustrations 14.50 

Send  for  copies  of  these  books  on  approval 

McGRAW-HILL  BOOK  CO.,  Inc. 

Penn  Terminal  Building 

370  Seventh  Avenue  NEW  YORK 
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DIRECT   VISION    SPECTROSCOPES 

THB  TB9T 

IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OF  SBRVICB 


No.  44|g01 


No.  4M80S 


No.  46817 


BzowmlBv  MlAlatvre  Dlr«ot  Vision  Spectrooeopoo.  Theae  Instruments  are  S%  inches 
total  lenerth,  and  7/10  inch  diameter  and  consist  of  a  combination  of  five  prisms.  They 
will  show  many  of  the  Fraunhofer  lines,  the  bright  lines  of  the  metals  and  ffases,  and 
the  absorption  bands  in  colored  srases,  crystals  or  liquids,  and  can  be  used  for  showingr 
any  of  the  leadlngr  experiments  in  spectrum  analysis.  Nos.  46806  and  46817  beinff  fitted 
with  a  comparison  prism,  will  show  two  spectra  in  the  field  of  view  at  the  same  time,  so 
that  they  may  be  conveniently  compared. 

40801.  Spectroscope,  BrowsUiv  MiAlatazc  Direct  Vlsloa,  as  above  described;  with  adjust- 
able slit,  in  leather  covered  case 

itatg.    «ltt<s  with  adjustable  slit  and  comparison  prism 

48817.  ditto*  with  adjustable  slit,  comparison  prism,  achromatic  lens  for  sharp  definition, 
and  with  micrometer  scale  for  ffaugrinff  the  position  of  the  lines  and  bands  of  the 
variorus   spectra    48.60 


HILQER 

DIRECT   VISION   SPECTROSCOPE 


This  Instrument  ds  8%  inches  longr,  with  adjustable 
platinoid  silt  and  divided  drumhead,  prism  of  hlgrh 
dispersion  and  positive  eyepiece  separatinff  the  sodium 
lines  distinctly.  The  D  lines  are  readily  resolved,  the 
dispersion  from  6708-4602  being:  8'>S0',  and  the  prism  Is 
arranged  direct  for  wavelengrth  4860;  the  maffnifioa- 
tion  is  about  5H  times.  A  fine  micrometer  screw 
motion  is  provided  for  passlngr  through  the  spectrum 
and  a  pointer  enablingr  wavelengrths  to  be  measured 
with  considerable  accuracy.  With  comparison  prism, 
briffht  pointer  with  reflectingr  mirror  havlns  universal 
motion  to  illuminate  the  pointer  in  any  position  of 
the  spectroscope. 

Spcctroscopcp  Hllscr  DIzect  Ylsloa,  as  above 

described,  with  table  stand  on  iron  tripod, 
with  hlngre  clamp  for  universal  tiltinff 
motion,  and  clamp  for  raisinir  and  lowering, 
but  without  case 


Morocco  carryiAir  case. 


U.BO 


FHems  mttifeet  to  changm  withotH  noHee 

ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE.   RETAIL  AND  EXPORT   MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA,  U.  8.  A. 
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THE  STRUCTURAL  FAILURE  OP  THE 
LITHOSPHEREi 

As  a  foundation  for  ordinary  human  activi- 
ties it  is  but  natural  that  the  lithosphere  or 
solid  earth  should  be  a  popular  oymbol  of 
strength  and  permanence;  but  the  geologist 
sees  abundant  evidences  that  it  has  fared 
badly  in  the  contest  with  environmental 
forces,  past  and  present  It  has  been  weak 
and  incompetent;  it  has  bent,  crumpled, 
broken  and  mashed;  structurally  it  has  failed; 
in  considerable  part  it  now  consists  of  struc- 
tural ruins. 

The  problem  of  the  structural  geologist  in- 
cludes the  restoration  of  these  ruins  and  a 
determination  of  the  conditions  and  causes  of 
failure.  His  problem  is  not  rendered  easier  by 
the  fact  that  it  is  seldom  possible  to  see  the 
structures  in  three  dimensions,  and  that  he 
must  base  his  restoration  on  fragments  of 
evidence  seen  at  the  surface  or  on  the  very 
limited  outlook  of  underground  openings  or 
on  inferences  from  environmental  conditions. 
Furthermore,  the  geologist  seldom  sees  rock 
failure  in  actual  progress.  If  he  does  he  may 
not  recognize  it  because  the  movement  is  so 
slow.  He  arrives  after  the  disturbance  is  over 
and  must  infer  the  nature  of  the  forces  and 
processes  from  the  results.  In  attempting  to 
picture  conditions  in  the  inaccessible  deep 
zones,  he  must  make  long  range  inferences 
from  the  few  available  facts. 

The  study  of  structural  geology  naturally 
begins  with  the  mapping  and  description  of 
separate  structures  like  folds,  faults,  joints, 
and  cleavage.  Too  often  this  has  been  re- 
garded as  the  end  and  not  as  a  step  toward  the 
understanding  of  the  structural  conditions  as  a 

1  Address  of  the  retiring  vice-president  and 
chairman  of  Section  E,  the  American  Association 
for  Advancement  of  Science,  Chicago,  December 
28,  1920. 
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whole.  The  necessity  of  integrating  evidenoe 
and  information  from  scant  observations  re- 
quires an  understanding  of  the  interrelations 
of  structures  and  of  great  group  characterise 
tics  of  a  given  environment  or  of  a  given  kind 
of  rock.  I  would  like  to  comment  briefly  on 
some  of  these  broader  considerations,  not  ex- 
haustively, and  certainly  not  with  fuU  under- 
standing, but  with  a  view  to  indicating  some 
of  the  salient  facts  now  known  and  the  man- 
ner in  which  these  facts  have  been  built  into 
certain  generalizations  and  hypotheses  as  to 
movements  of  the  lithosphere. 

I.  STRUCTURAL   FAILURE   IN   THE   ZONE  OF 
OBSERVATION 

We  may  direct  our  attention  first  to  the 
structural  failure  of  rocks  extending  down- 
ward only  a  few  miles  from  the  earth's 
surface.  The  characteristics  of  this  region 
are  disclosed 'to  us  by  deformed  rocks,  some 
of  which  were  once  far  below  the  surface,  but 
now  brought  within  our  range  of  observation 
by  the  erosion  of  overlying  rocks.  This  may 
be  conveniently  referred  to  as  our  zone  of  ob- 
servation. 

Heterogeneous  Nature  of  Movement, — ^In 
this  zone,  some  of  the  rocks  have  been  de- 
formed by  rock  flowage  and  some  by  rock 
fracture,  both  kinds  of  deformation  often  re- 
sulting in  folding  and  tilting  of  beds.  By 
rock  flowage  we  mean  ''solid,"  ''plastic," 
"massive,"  or  "viscous"  movement  under 
great  containing  pressures  during  which  the 
rock  and  its  constituent  minerals  retain  their 
properties  of  elasticity  and  rigidity.  No  one 
of  these  descriptive  terms  may  be  technically 
accurate  and  comprehensive,  but  the  move- 
ment iMirtakes  of  the  characters  expressed  by 
all  of  them.  The  movement  is  not  necessarily 
slow  and  continuous;  there  is  geologric  evi- 
dence that  it  is  periodic.  Bock  flowage  is 
essentially  characterized  by  the  parallel  di- 
mensional arrangement  of  minerals,  like 
mica  and  hornblende^  devdoped  by  recrystal- 
lization  during  the  process.  These  minerals 
are  present  abundantiy  after  the  process,  not 
before.  Bock  flowage  is  intimately  associated 
with  fracture,  including  the  minute  granula- 


tion and  slicing  of  mineral  partides^  and  in- 
cluding larger  fractures,  especially  of  the 
shearing  type.  While  rock  flowage  and  rock 
fracture  constitute  two  distinct  types  of  de- 
formation, there  is  almost  complete  gradation 
between  the  two,  and  much  deformation  is 
not  accurately  described  by  eitiier  term.  A 
displacement  may  take  place  along  a  dean 
fracture,  or  along  a  fracture  on  which  there 
has  been  local  rock  flowage,  or  along  a  zone 
of  closely  spaced  parallel  fractures  with  rode 
flowage  affecting  all  of  the  intervening 
masses,  or  along  a  zone  of  rock  flowage  in 
which  evidences  of  fracture  planes  are  in- 
distinct or  altogether  lacking.  A  single  shear 
plane  may  show  all  of  these  featnies.  In  a 
large  way  a  considerable  seme  of  flowage  may 
often  be  interpreted,  in  its  rdations  to  dss- 
placement  and  stresses,  in  mudi  the  same 
manner  as  a  fracture  plane. 

The  difficulty  of  a  precise  definition  of  the 
two  phenomena  of  fracture  and  flow  is  well 
illustrated  in  the  so-called  flow  accomplished 
experimentally.  Shearing,  thrust,  granulation 
and  slicing  are  here  strongly  in  evidence, 
while  the  parallelism  of  mineral  partides 
brought  about  through  recrystallization,  so 
conspicuous  in  schists,  slates  and  gneisses^ 
which  are  the  prindpal  evidence  of  rode  flow- 
age  in  nature,  is  almost  lacking  in  the  experi- 
mental results.  Deformation  induced  artifi- 
cially is  plastic  flow,  but  the  same  kind  of 
deformation  observed  in  nature  is  often  called 
fracture.  With  a  longer  time  factor  the  ex- 
perimental flowage  would  presumably  more 
closely  approximate  that  of  nature. 

Structural  failure  within  our  zone  of  obser- 
vation, whether  by  fracture  or  flow,  has  not 
been  confined  to  any  particular  plane  or 
formation,  but  is  so  distributed  as  to  indi- 
cate that  adjustment  of  rock  masses  under 
deforming  stresses  has  been  accomplished  by 
movement  in  many  zones,  in  many  format 
tions,  in  all  directions,  and  with  all  indina- 
tions.  Bocks  in  this  zone  as  a  whole  have 
not  yidded  to  stresses  as  homogeneous  masses. 
In  fact,  even  down  to  comparatively  small 
units  of  volume  the  rule  is  heterogendty.  No 
matter  how  homogeneous  the  formation  may 
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seem,  rook  moyement  disdoses  xonm  of  in* 
herent  weakneas  along  which  the  moTement  ia 
largely  oonoemtratecL 

Causes  of  Movement. — ^Book  failure  is  eri- 
denoe  of  oyerpowering  streBses,  but  the  causee 
and  direotiona  of  these  stresses  are  not  so 
dear.  Failure  on  a  mountainous  or  conti- 
nental scale  points  to  great  earth  stresses  of 
the  kinds  which  have  been  variously  ascribed 
to  adjustments  under  gravity  between  earth 
masses  of  differing  densities  and  topographic 
relief,  to  adjustments  under  gravity  of  a 
solid  shell  to  a  shrinking  oentrosphere^  a  com- 
oeption  based  on  the  supposed  transfer  of  heat 
and  magmas  from  the  centrosphere  outward, 
to  tidal  strains,  to  changing  centrifugal  pres- 
sures caused  by  changes  in  rate  of  the  earth's 
rotation,  or  to  combinations  of  these  causes. 

So  clear  is  the  evidence  that  great  earth 
forces  of  this  kind  have  been  operative  that 
other  causes  of  movement  have  been  perhaps 
underestimated  or  ignored  in  explaining  local 
failure.  Such  are  ihe  pressures  and  dianges 
of  temperature  attending  the  extrusion  and 
intrusion  of  igneous  rocks,  in  the  vicinity  of 
which  there  is  often  clear  evidence  of  local 
failure,  the  recrystallization  of  rooks  during 
long  periods  causing  local  changes  of  volume, 
the  leaching  of  substances  near  the  surface 
causing  voids  and  weakness  and  consequent 
slump  under  gravity,  and  other  volume 
changes  under  weathering.  When  rocks  are 
in  a  soft  and  incoherent  condition,  th^y  are 
especially  susceptible  to  local  stresses.  Hud, 
marl,  sand  and  salt  deposits  crumple  and  slip 
as  Ihe  deposits  are  slowly  built  up^  either 
under  air  or  water.  Local  loading  by  water 
and  ice  or  rode  materials  may  cause  them  to 
fail  Unconsolidated  glacial  deposits  show  a 
variely  of  joints,  faults,  and  folds.  In  the 
settling,  consolidation,  and  desiccation  of  soft 
deposits,  stresses  are  set  up  resulting  in  local 
failure.  When  the  deposits  are  seen  later  as 
hard  rocks  it  is  difficult  to  determine  the  ex- 
tent to  which  the  failures  are  to  be  attributed 
to  these  early  and  local  causes  acting  during 
the  soft  formative  stages^  and  to  what  extent 
they  are  the  result  of  regional  deformation 
after  the  rocks  are  strong  and  hard. 


The  part  played  by  the  forces  of  orystalli- 
zation  in  initiating  earth  stresses  is  yet  but 
little  understood.  Orowing  crystals  have  been 
found  experimentally  to  exert  considerable 
linear  forces.  There  seems  to  be  evidence  in 
rocks  that  these  forces  have  been  sufficient  to 
widen  openings  or  to  expand  the  rode  mass. 
Orystallization  may  also  contract  the  rock 
mass.  The  impressive  manner  in  which  cry- 
stal habit  asserts  and  maintains  itsdf  under 
most  intense  conditions  of  metamorphism 
seems  to  indicate  the  reaction  of  considerable 
forces  of  crystallisation  to  external  environ- 
ment It  is  the  custom  usually  to  explain 
such  facts  on  the  basis  of  adaptation  to  en- 
vironment, and  to  put  the  emi^iasis  largdy  on 
the  environmental  conditions  as  determining 
the  outcome.  It  is  dear,  however,  that  these 
conditions  have  not  been  suffidently  intense 
to  interfere  with  or  overcome  the  tendency  of 
crystals  to  take  whatever  form  best  suits 
thdr  atomic  structure — ^in  other  words^  to  de- 
velop thdr  own  habit  The  philosophy  of  the 
precise  relations  between  inherent  crystalliring 
power  and  environmental  forces  is  not  under- 
stood, but  enough  is  known  to  warrant'  the 
suspicion  that  the  cumulative  effects  of  the 
forces  of  crystallisation  may  themsdves 
initiate  earth  stresses  of  a  high  order  of 
magnitude. 

In  my  own  structural  fidd  work,  I  have 
become  impressed  with  the  necessity  for  better 
criteria  for  the  separation  of  rock  structures 
due  to  local  causes  of  the  kind  above  indi- 
cated from  the  results  of  failure  under  the 
greater  regional  earth  stresses.  Of  course 
there  is  no  dean-cut  separation  between  Ihe 
two.  An  accumulation  of  minor  and  local 
causes  may  cause  rdativd^  large  earth  move- 
ments, and  conversdy  major  earth  movements 
are  resolved  into  a  complex  of  minor  rdated 
structural  phenomena. 

Angular  Belaiions  of  Boeh  BirucUires  to 
Causal  Siresses.'-Jrmt  as  structures  in  them- 
sdves do  not  indicate  all  the  causes  of  failure^ 
neither  do  th^y  indicate  dearly  the  directions 
of  application  of  stress.  On  the  whole  the 
geologisfs  attempt  to  rdate  spedfic  structures 
with   specific   stress   systems   has   not   been 
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highly  suooesfiful.  The  yariouB  structures  re- 
sulting from  rock  failure  have  usually  been 
explained  on  the  simple  conception  of  the 
application  of  a  non-rotational  stress— either 
tension,  causing  elongation  in  the  direction  of 
pull,  or  simple  compression,  producing  a  shortr 
ening  parallel  to  the  principal  stress  and  elon- 
gation at  right  angles  to  it.  A  fold,  for  in* 
stance,  is  assumed  to  indicate  application  of 
stress  normal  to  its  axial  plane;  a  se^  of  com* 
pressive  joints  is  taken  to  indicate  application 
of  stress  at  45^  to  the  fractures;  deavage  is 
taken  to  indicate  application  of  pressure  nor- 
mal to  its  plane.  Experimental  work  on  rode 
deformation  has  been  conducted  mainly  with 
the  same  limited  assumptions,  and  the  results 
have  been  widely  quoted  and  applied  to  the 
interpretation  of  rock  structures  in  the  field. 
These  conceptions  may  be  correct  as  far  as 
the  immediate  feature  is  concerned,  but  the 
forces  are  only  minor  constituents  of  the 
major  causal  movement  and  give  no  clue  to 
its  direction. 

Much  less  attention  has  been  paid  to  the 
conception  that  tiie  compressional  forces  may 
be  rotational,  that  is,  that  they  may  be  ap- 
plied in  the  form  of  a  coupla  Under  this 
conception,  the  net  result  is  a  shearing  be- 
tween the  heterogeneous  rock  units  along 
planes  ranging  from  parallel  to  45^  to  the 
principal  axis  of  stress,  the  shearing  usually 
accompanied  by  local  tension — in  other  words, 
no  matter  what  the  origin  of  compressional 
stresses  and  their  angle  of  application,  when 
applied  to  the  heterogeneous  rock  masses  con- 
stituting the  earth  they  tend  as  a  whole  to 
act  in  couples  and  are  resolved  into  compo- 
nents usually  acting  in  directions  inclined  to 
the  resulting  planes  of  movement.  A  moun- 
tain making  movement  under  this  conception 
is  a  shear  of  certain  rode  masses  over  others, 
resulting  in  faults,  joints,  folds,  and  cleavage. 
Tensional  stresses  may  be  minor  consequences 
of  such  shear.  Field  observations  within  the 
range  of  my  own  experience  favor  this  view 
of  the  dominance  of  shear.  It  is  the  view 
also  which  geologists  have  commonly  applied 
to  an  assumed  shear  of  a  thin  brittle  crust 
over  a  thin  mobile  zone  bdow,  though  curi- 


ously enough  not  to  the  local  structures  that 
can  be  observed. 

Illustration  of  Shear  Structures. — ^To  illus- 
trate the  prevalence  of  shear  structures:  Most 
folds  are  not  symmetrical  and  indicate  by  the 
inclination  of  their  axial  planes  a  drag  of  one 
structural  unit  past  another.  When  this  rela- 
tion is  conspicuous  they  may  be  called  ^'  drag 
folds.''  A  fold  has  usually  been  regarded  as 
indicating  direct  shortening  normal  to  its 
axial  plane,  and  therefore  application  of  stress 
normal  to  this  plane.  The  Aiq;Milachian  folds, 
for  instance,  have  been  ordinarily  discussed  as 
indicating  pressure  from  the  northwest  and 
southeast  The  same  results^  however,  can 
equally  well  be  produced  by  a  difiPerential  or 
shearing  movement  acting  in  directions  in- 
dined  to  the  trend  of  the  fold  axes  or  to  the 
mountain  range  as  a  whole.  Experimental 
reproduction  of  Appaladiian  folds  under 
shearing  stresses  gives  more  satisfactory  re- 
sults than  experiments  with  normal  shorten- 
ing.' The  folds  indicate  the  direction  of  the 
shortening  or  elongation,  in  other  words  of 
tiie  nature  of  the  strain,  but  not  the  angle  of 
application  of  the  stress. 

The  interpretation  of  rock  deavage  or 
schistosity,  a  common  though  not  the  only 
evidence  of  rock  flowage,  affords  an  especially 
good  illustration  of  the  danger  of  using  nar^ 
row  assumptions  as  to  its  rdations  to  causal 
stresses.  Cleavage  is  a  capacity  to  part  along 
parallel  surfaces  determined  by  the  paralld 
dimensional  arrangement  of  mineral  partides. 
There  is  abundant  proof  that  the  schistose 
rock  has  been  dongated  paralld  to  the  deav- 
age surface,  and  cleavage  thus  becomes  evi- 
dence of  dongation.  It  does  not  follow,  how- 
ever, that  the  stress  producing  dongation  was 
applied  normal  to  it 

The  dongation  may  wdl  have  occurred 
under  a  shearing  stress  of  the  sort  which 
exists  when  a  mass  of  dough  is  rolled  out  on 
the  table  by  the  application  of  stress  indined 
to  the  table  surfaca  Fidd  studies  of  deavage 
seem  to  indicate  that  in  the  majority  of  cases 

s  Mead,  W.  J.,  "Notes  on  the  Mechanics  of  Geo- 
logic fitmetures,"  Jour.  Choi,  Vol.  28,  1920,  pp. 
521-^28. 
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the  dearage  is  merely  the  expression  of  the 
yielding^  of  a  weaker  fonnation  or  weaker 
part  of  a  formation  by  a  slipping  or  differ- 
ential movement  between  harder  members. 
Even  in  areas  with  regional  deavage,  the 
same  interpretation  may  be  applied  on  a  large 
scale  when  the  harder  units  in  adjacent  ter» 
ranes  are  taken  into  account  My  own  ob- 
senrations  in  old  pre-Cambrian  terranes  tend 
to  the  conclusion  that  cleavage,  indicating 
rock  flowage,  has  been  confined  to  compara- 
tiyely  narrow  miesh-like  cones  between  large 
nuMsifs.  The  evidence  leading  to  this  conclu- 
sion that  cleavage  is  the  result  of  slipping  be- 
tween rock  masses  may  usually  be  checked  by 
drag  folds  which  develop  simultaneously  in 
the  softer  rocks,  and  by  fissures  and  faults 
which  develop  simultaneously  in  the  harder 
rocks. 

The  zones  of  movement  marked  by  deavage 
may  have  almost  any  inclination  or  direction, 
but  the  plane  of  the  deavage  itsdf  has  a 
strong  tendency  toward  steep  inclination  or 
vertically.  Both  in  strike  and  dip  the 
deavage  is  more  uniform  than  the  movement 
zone  of  which  it  is  a  part  The  rdation  is 
not  unlike  that  between  folds  and  deavage,  to 
be  presently  discussed.  This  steep  indination 
of  deavage  does  not  necessarily  indicate  pre- 
vailing horizontality  of  stresses  on  the  as- 
sumption that  cleavage  must  develop  normal 
to  stress.  In  part  it  may  have  this  relation- 
ship, but  when  considered  in  relation  to  folds 
and  relative  movement  of  adjacent  massifs  it 
more  often  indicates  shearing  stresses  in- 
dined  to  the  deavage.  So  far  as  any  general 
inference  is  possible,  the  tendency  of  deavage 
to  show  uniform  strike  and  steep  indination 
over  great  areas  suggests  differential  move- 
ment in  vertical  or  steeply  indined  planes, 
the  movements  in  these  planes  ranging  from 
vertical  to  horizontal.  It  can  not  be  ex- 
plained by  movement  along  planes  tangential 
to  the  earth,  which  would  require  prevalence 
of  flat  or  gently  inclined  deavage.  In  short 
the  attitude  of  cleavage,  so  far  as  it  may  be 
generalized,  does  not  correspond  to  the  con- 
ception of  the  tangential  shearing  of  a  com- 
petent surface  zone  over  a  mobile  zone  bdow. 


Cleavage  has  a  definite  rdationship  to  folds 
which  is  of  great  usefulness  in  interpretation 
of  rock  structures,  and  which  affords  valuable 
suggestions  as  to  the  general  relations  of 
deavage  to  the  great  zones  of  flowage  of 
which  it  is  often  an  expression.  Cleavage  is 
approximately  parallel  to  the  axial  planes  of 
the  folds.  It  therefore  usually  stands  more 
steeply  than  bedding  and  is  more  uniform  in 
dip  and  strike  than  bedding.  Where  deavage 
is  noted  in  a  rode  outcrop,  the  direction  and 
inclination  of  the  axial  planes  of  the  folds 
are  thereby  indicated — ^not  only  for  the  folds 
within  the  rock  observed,  but  also,  usually, 
for  the  folds  in  the  adjacent  rocks  as  wdl. 

As  a  consequence  of  the  fact  that  cleavage 
is  roughly  paralld  to  the  axial  planes  of  folds,* 
it  follows  that  the  trace  of  any  bedding  plane 
on  the  deavage  surface  indicates  approxi- 
mately the  direction  and  degree  of  pitch  of  the 
fold,  that  is,  the  indination  of  the  axial  line 
of  the  fold  to  the  horizontaL  A  single  frag- 
ment of  deavable  rock  appearing  in  an  out- 
crop may  be  sufficient  to  establish  the  pitch 
for  a  considerable  area. 

The  inclination  of  bedding  to  cleavage— al- 
ways remembering  that  the  latter  indicates  the 
attitude  of  the  axial  plane  of  the  fold — vindi- 
cates faithfully  the  position  of  the  observed 
bedding  on  the  fold,  whether  the  fold  be  up- 
right inclined  or  overturned.  This  principle 
is  useful  in  determining  whether  a  bed  is  right 
side  up  or  overturned.  Inferences  of  the  same 
sort  may  be  drawn  from  strike  observations  on 
bedding  and  cleavage  in  deformed  areas. 

Still  further,  deavage  is  a  phenomenon  of 
rock  flowage.  The  very  existence  of  cleavage, 
therefore,  means  the  rock  has  been  deformed 
under  the  conditions  of  rock  flowage^  where 
the  folds  are  likely  to  be  of  a  rather  intricate 
type,  with  much  interior  thinning  and  thicken- 
ing of  the  beds.  Even  though  evidences  of  this 
folding  are  not  immediately  at  hand,  the  very 
existence  of  cleavage  on  a  considerable  scale 
indicates  with  reasonable  certain'^  the  exist- 
ence not  only  of  folds,  but  folds  of  the  rock 
flowage  type^ 

All  of  these  inferences  may  be  made  induc- 
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tively  from  a  surprising'ly  narrow  range  of  ob- 
sexration. 

These  remarks  on  deayage  apply  to  the 
Btructure  ordinarily  associated  with  the  de- 
formation of  rocks  which  is  almost  without 
exception  inclined  to  bedding  or  other  pri- 
mary structures.  They  do  not  apply  to  cleav- 
age developed  solely  by  load  or  gravity,  which 
might  reasonably  be  expected  to  be  horizontal. 
The  latter  lype  of  cleavage  has  been  described 
for  certain  terranes  and  districts^  as  for  in- 
stance in  the  Belt  series  of  the  Canadian 
boundary;  but  within  my  own  observation  of 
deformed  areas  it  is  a  phenomenon  of  such 
local  and  special  character  as  not  to  invalidate 
the  generalizations  above  mada  So  far  as 
'load  cleavage  is  assumed  to  develop  under 
static  conditions  of  load,  without  movement, 
I  doubt  its  existence.  Cleavage  usually  indi- 
cates movement,  not  static  pressures. 

The  interpretation  of  jointing  and  faulting 
has  likewise  euffered  from  far  too  narrow  and 
simple  assumptions  of  the  mechanical  condi- 
tions. Quoting  from  a  recent  paper  by  Head,' 
such  a  simple  structure  as  an  open  fissure  or 
joint  '*  obviously  due  to  tensional  stresses  (so 
^ar  OS  the  fissure  itself  is  concerned)  may  be 
an  incident  in  simple  elongation,  shear,  cross- 
]bending,  compression  or  shortening,  or  tor- 
aional  warping.  A  reverse  fault  implies  con- 
ditions of  shortening  or  compression  but  may 
in  addition  to  this  possibly  be  an  incident 
in  a  general  shearing  movement,  or  a  phenom- 
enon of  simple  cross  bending,  or  may  be  due 
to  torsional  warping."  In  my  own  field  of  ex- 
perience I  have  been  impressed  with  the  fre- 
quency of  joints  and  faults  developed  as  inci- 
dents in  differential  or  shearing  movements. 
,There  is  rapidly  accumulating  evidence  of  the 
existence  of  great  thrust  faults  with  low  dips 
as  prominent  features  of  diastrophism. 

When  the  shearing  movements  have  been  de- 
termined by  the  study  of  a  single  type  of  struc- 
ture like  folds,  important  corroborative  evi- 
dence may  be  obtained  from  other  structures. 
Instead  of  regarding  structures  as  independent 
units,  each  with  its  own  set  of  mechanical  con- 
ditions, they  may  be  viewed  as  a  group  expres- 

•  Loe.  eH.,  pp.  50(MH)6. 


sion  of  some  major  movement.  When  so 
viewed  the  shearing  nature  of  the  movement 
pf  ten  becomes  obvious. 

.  DiitribuHon  of  Movemenia, — ^Within  our 
^ne  of  observation,  it  is  difficult  to  say  induc- 
tively whether  or  not  there  has  been  more  / 
movement  or  less  movement  with  depth.  / 
iN^either  is  it  possible  with  any  satisfactory  de- 
gree of  definiteness  to  discern  controlling  atti- 
jtude  or  pattern  in  the  complex  of  movement 
£ones.  The  zones  range  from  vertical  to  hori- 
^ntal,  are  parallel  or  intersect  The  original 
horizontal  position  of  stratified  rocks  naturally 
suggests  dominance  of  the  horizontal  element 
^n  movements  affecting  them,  because  of  reso- 
lution of  forces  along  bedding  planes  of  weak- 
ness, but  the  beds  soon  become  inclined  or  ver- 
tical when  deformed  and  disturbed  zones  may 
^be  anything  but  horizontal  The  less  deformed 
jmasses  between  may  have  almost  any  shape. 
Locally  they  may  be  discoidal,  or  sheet-like,  or 
oval  or  rod-shaped,  or  rhomboidaL  Interesting 
attempts  have  been  made  to  discern  some  con- 
4^rolling  pattern,  both  in  large  and  in  small 
^ructural  features,  but  subjective  hypotheses 
(Bnter  to  so  large  an  extent  that  the  reality  of  ' 
;the  i>attem  presented  is  often  not  convincing 
,to  others. 

Possible  Increase  of  Rock  Flowage  with 
Depth. — ^Within  a  few  hundred  or  at  most  a 
;few  thousand  feet  of  the  surface,  fracturing, 
jmuch  of  it  open,  is  clearly  the  dominant  proc- 
ess, though  even  here  soft  rocks  may  yield  by 
^wage.  In  the  lower  part  of  the  zone  of  ob- 
aervation  combined  fracture  and  flowage  is  the 
jrule.  Fractures  are  more  commonly  of  the 
closed  shearing  type.  It  has  been  easy  to  as- 
sume that  this  combination  is  merely  transi- 
tional to  a  zone  of  flowage  below.  The  fact 
that  rocks  which  have  been  deeply  buried  are 
often  highly  schistose  as  a  result  of  rock  flow- 
age  has  been  cited  as  indicating  increased  rock 
flowage  with  depth.  I  have  shared  in  this 
view.  From  some  familiarity  with  ancient  and 
formerly  deeply  buried  terranes,  I  am  not  sure, 
however,  but  that  a  careful  inductive  study  of 
field  sections  requires  considerable  qualiflca- 
tions  of  this  generalization.  Many  instances 
pay  be  cited  of  rock  flowage  occurring  high 
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in  the  geologic  aection  and  rock  fracture  be- 
low. On  the  wholes  the  oldest  rocks  undoubt- 
edly show  greater  evidences  of  rock  flowage, 
though  even  here  such  evidences  are  localized 
.in  relatively  narrow  and  numerous  zones. 
These  rocks  have  suffered  more  periods  of  de- 
foimation»  some  near  the  surface  and  some 
deep  below,  than  the  yotmger  rocks.  The  pres- 
ent evidences  of  flow  do  not  necessarily  indi- 
cate that  aU  the  flowage  occurred  at  grreat 
depths.  Plutonic  intrusions  of  great  mass 
often,  not  always,  cause  rode  flowage  in  the 
adjacent  beds,  and  so  far  as  such  intrusions 
xre  more  numerous  with  depth,  rock  flowage 
may  increase  On  the  other  hand,  some  plu- 
tonic  intrusions  in  younger  series  which  have 
not  been  very  deerply  buried  likewise  cause  rock 
flowage.  Certain  it  is  that  shearing  move- 
ments, resulting  in  displacements  which  we 
call  faults,  have  extended  down  to  the  bottom 
of  our  zone  of  observation.  These  partake  of 
the  nature  of  rock  fracture  in  their  confine- 
ment to  planes  and  in  their  relations  to 
stresses,  but  whether  the  processes  be  called 
flow  or  fracture  is  partly  a  matter  of  definition 
Jo  which  we  shall  presently  make  further  al- 
lusion. 

n.  THE  UNSEEN  ZONE  BELOW 

Below  the  zone  where  the  evidences  of  struc- 
tural failure  can  be  observed,  conceptions  of 
the  structural  behavior  of  rocks  are  based  on 
such  a  variety  of  assumptions  that  the  layman, 
^and  for  that  matter  the  geologist,  has  much 
difficulty  in  understanding  and  reconciling  the 
various  views.  It  is  certain  that  rocks  fail  in 
.this  zone;  there  is  evidence  which  permits  of 
no  other  conclusion;  but  the  manner,  distri- 
bution, and  causes  of  this  failure  are  by  no 
means  dear.  There  are  certain  fundamental 
iacts  upon  which  any  hypothesis  must  be 
built 

Known  Facts, — Tidal  eocperiments  have 
shown  that  the  earth  as  a  whole  is  stronger 
than  steel  and  acts  almost  as  an  ideally  rigid 
substance. 

The  behavior  of  earthquake  waves  indicates 
that  the  earth  behaves  as  a  solid  throughout; 
and  for  the  outer  quarter  of  the  earth,  at  least, 


,tfae  waves  increase  in  velocity  of  transmission 
with  depth,  showing  that  elasticity  and  rigidity 
increase  faster  than  density. 
«  Under  surface  conditions  a  dome  of  the 
strongest  rock,  corresponding  to  the  sphericity 
of  the  earth,  has  a  calculated  supporting 
strength  equal  only  to  a  very  small  fraction  of 
,the  dome's  own  weight;  but  experimental  work 
on  deformation  of  rodcs  has  shown  that,  with 
increase  of  containing  pressures  or  cubical 
compression,  the  rock  takes  on  a  rigidity  ca- 
pable of  resisting  enormous  stress  differences. 
The  range  of  experimental  evidence  is  not  yet 
sufficient  to  show  the  magnitude  of  these  dif- 
ferential stresses  necessary  to  produce  defor- 
mation under  the  conditions  of  pressure  which 
might  be  reasonably  inferred  below  our  zone  of 
.observation;  but  quoting  from  Adams*  "the 
experiments  seem  to  indicate  that  with  a  oon- 
.taining  pressure  of  about  10,000  atmospheres, 
which  would  be  equivalent  to  a  depth  of  about 
,twenty-two  miles  below  the  surface,  it  would 
be  impossible  to  make  the  marble  flow,  except 
under  a  pressure  which  would  be  simply  oolos- 
|sal.''  Geologic  evidence  seems  to  indicate  a 
supporting  strength  in  the  deep  zone  far 
greater  than  that  of  surface  rocks. 
,  The  rocks  in  the  deep  zone  are  under  higher 
temperature  and  greater  pressure  than  in  the 
^ne  of  observation.  Some  notion  of  the 
quantitative  values  of  these  factors  is  afforded 
by  downward  extrapolation  of  observed  gradi- 
ents nearer  the  surface. 

The  density  of  rocks  within  the  zone  of  ob- 
servation averages  about  2.7;  the  density  of 
the  earth  as  a  whole  as  determined  astronom- 
ically is  in  round  nnmber  6.  It  follows,  there- 
fore, that  the  density  of  part  of  the  earth  must 
be  higher  than  5,  and  that  the  density  of  the 
.deep  zone  must  be  higher  than  at  the  surface; 
but  beyond  this  the  distribution  of  density  in 
the  deep  zone,  both  vertically  and  horizontally, 
are  unknown. 

By  means  of  the  plumb  line  and  pendulum, 

4  Adams,  Frank  D.  and  Baneroft,  J*.  Austen, 
''On  the  Amount  of  Internal  Frietion  Developed 
in  Boeks  during  Deformation  and  on  the  Bela- 
tive  Plastieity  of  Different  Types  of  Bocks/'  Jour. 
Geol,  Vol.  25,  1917,  p.  635. 
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it  is  known  that  the  horizontal  diatrihution  of 
densitiee  i8  heterogeneous.  The  density  is  low 
in  the  earth  protuberances  and  high  in  earth 
^d^ressionSy  as  if  the  earth  masses  were  in 
flotational  equilibrium.  The  subcrustal  densi- 
ties are  balanced  against  topographic  relief. 
This  is  called  isostatic  equilibrium.  Certain 
IMtrts  of  the  earth,  called  negative  elements  by 
]Willi8»<^  seon  to  have  been  subjected  during 
geologic  history  to  long-continued  d^x)sition. 
Other  parts,  called  positive  elements^  have  been 
more  commonly  subjected  to  erosion  than 
deposition.  Negative  elements  are  heavy  and 
positive  elements  are  light.  Loading  and  un- 
loading is  not  necessarily  the  primary  cause  of 
movement,  but  may  serve  to  accentuate  an  in- 
Jberent  and  prevailing  tendency  to  isostatic  ad- 
justment between  masses  of  differing  density. 
.  Isostatic  balance  is  not  complete.  Some 
parts  of  the  earth  vary  from  this  condition, 
suggesting  that  they  have  sufficient  strength  to 
sustain  themselves  in  opposition  to  isostatic 
.tendencies. 

,  The  observed  relations  between  density  and 
relief  may  be  explained  on  the  assumption  that 
the  differences  in  density  extend  uniformly  to 
a  depth  of  about  76  miles,  called  the  depth  of 
isostatic  compensation.  This  figure  is  favored 
by  geodesists.  No  one  knows,  however,  the  den- 
sity gradients  deep  bebw  the  surface,  or  the 
extent  to  which  there  is  heterogeneous  vertical 
distribution  of  density.  If  instead  of  assum- 
ing the  uniform  downward  extension  of  densi- 
ties observed  at  the  surface,  assumptions  are 
made  of  other  vertical  distributions  of  density, 
various  other  depths  of  compensation  may  be 
calculated,  ranging  up  to  several  hundred 
^les.  So  far  as  geologic  evidence  goes,  it 
seems  to  favor  the  view  that  depth  of  oompen- 
^tion  is  not  uniform. 

I  A  comparison  of  the  up-lift  of  mountain 
masses  with  their  horizontal  shortening  indi- 
cates how  deep  the  mountain  making  move- 
ments have  extended.*    In  general  sharp  close 

sWilliB,  Buley,  ''Diseoidal  Btrueture  of  the 
LithoBphere,"  BM.  Geol.  Boo.  of  Am.,  VoL  31, 
1920,  p.  277. 

•  •  Chamberliny  B.  T.,  "The  Appalachian  Folds  of 
Central  Pennsylvania,"  /our.  Geol.,  Vol.  18,  1910, 


folding  indicates  a  comparatively  shallow 
depth,  whereas  broad  open  folds,  approaching 
,the  plateau  type  of  deformation^  can  be  ex- 
plained only  by  movements  of  material  extend- 
;ing  to  great  depths.  Major  features  of  con- 
tinental and  oceanic  relief  lilso  seem  to  require 
the  latter  inference.  If  the  amounrt  of  ahort- 
joning  observed  in  some  mountain  ranges  were 
:to  extend  downward  indefinitely,  mountains 
^uch  higher  than  those  actually  formed  would 
have  resulted;  hence  the  conception  of  consid- 
erable movements  of  a  shallow  shell  without 
equivalent  movement  below,  and  thus  perhaps 
|the  conception  of  mobility  of  an  intervening 
^ayer,  though  at  widely  different  depths  in  dif- 
jferent  localities. 

;  G^logic  evidence  points  to  periodicity  in 
earth  movements,  indicating  that  the  adjust- 
ment to  stress  is  not  uniform  and  continuous. 
I  Finally,  magmas  originate  well  below  our 
;Eone  of  observation  and  presumably  take  part 
in  the  mechanical  easements.  From  the  known 
,conditions  of  rigidity  already  indicated,  it 
seems  certain  that  liquid  condition  is  local  and 
intermittent     Quoting  from  Gilbert:^ 

The  continuons  or  secular  relations  of  pressare, 
temperature,  and  density  in  the  sabterranean  re- 
gion from  which  liqoid  rode  rises  at  interrals  may 
be  assumed  to  be  such  that  moderate  change  of 
condition  either  induces  liquefaction  or  else  so 
lowers  the  density  of  rock  already  liquid  as  to 
render  it  eruptible;  and  such  a  balancing  of  con- 
ditions implies  some  sort  of  mobility. 

j  From  these  facts  it  is  clear  that  earth  move- 
ments extend  to  considerable  depths  below  our 
^one  of  observation,  that  the  movements  are 
periodic,  that  the  earth  as  a  whole  is  more 
rigid  than  steel  when  subjected  to  sudden 
stresses  like  earthquake  shocks  or  tidal  puUs, 
that  it  yields  slowly  and  periodically  to  long 
pontinued  stress;  that  as  a  whole  it  is  suffi- 
fciently  weak  to  allow  a  laige  measure  of  iso- 
static adjustment,  but  still  strong  enough  to 

pp.  22^251;  "The  Building  of  the  Colorado  Bock- 

ies,"  /our.  Oeol.,  Vol.  27,  1919,  pp.  146-164,  225- 

251. 

•    7  Gilbert,  G.  K.,  "Interpretation  of  Anomalies 

of  Gra^ty,"  Prof.  Paper  85,  U.  8.  Geol.  Survey, 

1914,  p.  34. 
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support  considerable  structares  against  iso- 
static  tendencies;  that  it  is  not  essentially 
jnolten  or  fluidal  in  the  ordinary  ^ense;  that 
^olten  magmas  are  probably  local  and  inci- 
dental 

>  As  to  depth  and  distribution  of  the  move- 
mentSy  and  as  to  the  manner  of  movement, 
whether  by  fracture  or  plastic  flow  or  by  some 
unknown  process,  there  is  wide  divergence  of 
c^inion.  Likewise,  there  is  doubt  as  to  the 
laws  or  control  under  which  stresses  may  be 
transmitted.  We  may  refer  briefly  to  these 
questions. 

Doe9  a  Zone  of  Weakness  or  Mobility  Exist 
in  tJ^  Unseen  Depth? — ^A  common  conception 
of  the  distribution  of  movement  deep  below  our 
^ne  of  observation  confines  it  to  a  single 
spherical  tone  of  weakness  or  mobility  sur- 
grounding  tiie  centrosphere  and  surrounded  in 
turn  by  a  rigid  shelL  This  zone  is  supposed 
$o  be  marked  by  a  capacity  to  yield  readily  to 
long  enduring  strains.  It  may  be  in  part  the 
generating  zone  of  magmas,  which  may  be  a 
lactor  in  its  sui^sed  easy  yielding.  The  con- 
ception of  the  existence  of  a  weak  and  mobile 
zone  has  found  expression  in  several  ways. 
^  The  widely  held  belief  in  the  existence  of  a 
zone  of  rock  flowage  below  a  surficial  zone  of 
fracture  has  commonly  carried  with  it  an  as- 
sumption of  the  relative  weakness  and  mobil- 
ity of  this  zone.  In  fact  "  zone  of  rock  flow- 
age  "  and  *'  zone  of  weakness ''  have  come  to  be 
^dmost  synonymous  in  discussion  of  this  prob- 
lem. Doubt  as  to  this  correlation  is  expressed 
later.  Even  if  the  existence  of  a  single  zone 
fi  rock  flowage  were  proved,  it  does  not  neces- 
sarily follow  that  this  is  a  zone  of  weakness. 

Van  Hise  assigned  a  depth  of  only  six  miles 
to  the  top  of  this  zone,  though  with  the  im- 
Ihortant  reservation  that  increased  rigidity 
under  containing  pressures  would  grreatly  in- 
crease this  flgure. 

J  Adams  and  Bancroft,*  on  the  basis  of  ex- 
periments with  rock  failure  under  great  con- 
taining pressures,  conclude  that  the  amount  of 
^ngential  thrucst  required  to  produce  move- 
fuents  increases  so  rapidly  below  the  surface 

9Loe,  cit.,  p.  035. 


f'  that  the  great  movements  of  adjustment  by 
fock  flow  or  transference  of  material  in  the 
earth's  crust  from  one  point  to  another— other 
than  the  transference  of  rode  in  a  molten  con- 
ation— ^must  take  place  comparatively  near 
the  surface,"  and  that  the  ease  of  movement 
'*  increases  rapidly  in  proportion  to  their  near- 
ness to  the  surf  axse."  The  mobile  zone  thus  im- 
plied is  inferred  from  experimental  results  to 
be  limited  to  depths  within  35  miles,  below 
which  a  condition  of  no  mobility  seems  to  be 
assumed. 

Gilbert  conceived  "  a  relatively  mobile  layer 
separating  a  less  mobile  layer  above  from  a 
nearly  immobile  nucleus,"  the  mobile  layer 
agreeing  in  depth  with  the  depth  of  isostatic 
compensation. 

)  Barrell  called  this  weak  zone  the  astheno- 
sphere  and  assigned  its  provisional  boimdaries 
at  depths  of  75  and  800  miles  from  the  surface. 
^This  he  conceived  to  underlie  the  zone  of  iso- 
static compensation,  which  was  calculated  by 
JEbyford  to  be  75  miles  below  the  surface. 
)  Hayford  assumed  concentration  of  move- 
pient  within  the  lower  part  of  the  zone  of  iso- 
static compensation,  that  is  within  75  miles 
pi  the  surface. 

I  Willis  concludes  that  there  is  a  zone  of  ad- 
justment below  40  miles  and  extending  to  the 
|base  of  the  asthenosphere,  and  that  the  ad- 
justments necessary  to  isoettatic  undertow  take 
iplace  mainly  between  45  and  100  miles  from 
the  surface. 

.  In  contrast  to  these  conceptions  of  a  deep 
mobile  zone,  are  the  views  of  T.  0.  Chamberlin 
and  B.  T.  Chamberlin,  who  postulate  multiplic- 
ity and  irregularity  of  movement  zones. 
:  B.  T.  Chamberlin*  concludes  that  mountain 
paking  diastrophism  affects  wedge  shaped 
jmasses  and  implies  steeply  inclined  zones  of 
movement. 

T.  C.  Chamberlin  emphasizes  the  superficial 
^ture  of  diastrophic  movements  of  the  moim- 
,tain  making  kind,  whether  these  are  tangen- 
jtially  compressive  or  the  result  of  creep  of 
continental  masses  under  gravity.  In  regard 
,to  deeper,  so-called  massive^  movements  of  the 

.    9Loo»  oii. 
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kind  reflected  in  major  features  of  continental 
iand  oceanic  relief,  he  does  not  assiune  any 
mobile  substratum,  but  rather  steeply  inclined 
^nes  of  movement.  As  he  states  it:^^  ''In- 
herited inequalities  of  specific  gravity  are, 
perhaps  more  than  any  other  agency,  the  gov* 
aming  power  in  shaping  if  not  actuating  dias- 
^trophic  movements" — ^but  that  "the  normal 
^oda  of  isostatic  adjustment  in  such  an  earth 
is  thought  to  be  wedging  action  in  the  form  of 
movements  on  the  part  of  its  constituent  ta- 
pering prisms,  conical,  pyramidal,  or  otherwise, 
in  response  to  the  varying  Presses  imposed  on 
^em.  .  .  .  They  should  reach  to  whatever 
depths  may  be  seriously  affected  by  differential 
stresses  of  an  order  requiring  readjustment 
No  undertow  in  a  hypothetical  mobile  sub- 
stratum is  necessarily  involved  and  none  is 
postulated." 

These  are  only  a  few  of  the  views  that 
^ight  be  cited  to  indicate  the  wide  range  of 
jbypotheses  possible  as  to  depth,  number,  and 
attitude  of  deep  mobile  zones.  The  very  di- 
versity of  these  views  emphasizes  the  restricted 
(range  of  known  facts.  The  requirement  of 
jproof  naturally  rests  most  heavily  on  hypoth- 
eses which  most  precisely  restrict  the  locus  of 
movement  So  many  assumptions  must  enter 
into  this  proof  that  in  our  present  state  of 
knowledge  it  can  not  be  rigorous.  The  safest 
^scientific  attitude  for  the  time  being  would 
seem  to  be  one  of  rigid  adherence  to  the  known 
facts,  and  the  recognition  of  the  possibility  of 
jmore  than  one  hypothesis  to  explain  them, 
^his  is  not  incompatible  with  a  sympathetic 
attitude  toward  the  efforts  of  those  attempting 
(proof  of  a  single  hypothesis. 
I  Until  the  time  comes  when  it  is  possible  to 
furnish  definite  proof  of  any  specific  localiza- 
tion of  movement,  my  own  inclination  is  to 
keep  clearly  in  mind  the  distribution  of  move- 
.ments  within  the  zone  of  observation,  already 
summarized,  as  perhaps  the  best  guide  to  the 
(Condition  that  may  be  assumed  at  least  for 
•some  distance  below  our  lowest  observations. 
(This  measuring  stick  is  short,  but  there  are 

10  Ohamberlin,  T.  C,  "Diastrophism  and  the 
Formative  Processes,"  Jour.  OeoL,  Vol.  21,  1913, 
p.  620;  Vol  26,  1918,  p.  197. 


/some  reasons  for  believing  that  it  ia  as  good  as 
{any  yet  available  to  measure  our  course 
{through  the  complex  of  hypotheses  possible  in 
(the  deep  zone.  Especially  is  it  desirable  to 
ikeep  in  mind  the  fact  that  cleavage^  indicat- 
(ing  rock  fiowage,  as  observed  in  the  deepest 
(part  of  our  zone  of  observation,  does  not  in 
general  have  an  attitude  required  by  the  oon- 
jception  of  tangential  shearing  in  a  mobile  zone. 
(This  does  not  disprove  a  different  attitude  be- 
low, but  it  does  eliminate  an  affirmative  bear- 
ing on  the  question  which  has  been  sometimes 
{implied. 

Are  Deep  Movements  Accomplished  hy 
Bock  Fiowage  Bather  than  hy  Bock  Frac* 
turef — ^It  remains  to  consider  the  manner  or 
processes  throTigh  which  deep  movements  are 
accomplished,  whether  by  plastic  fiow,  by 
fracture  or  by  some  combination  of  these 
kinds  of  deformation.  The  widely  current 
hypothesis  is  that  deformation  in  the  deep 
zone  is  mainly  by  rock  fiowage.  The  de- 
formed rocks  have  not  been  seen,  nor  have 
the  environmental  conditions  been  accurately 
measured;  yet  there  are  weighty  considera- 
tions favoring  this  view: 

Experimental  work  has  shown  that  rock 
fiowage  requires  containing  pressures  equal  at 
least  to  the  crushing  strength  of  rocks,  and 
these  pressures  surely  exist  in  the  deep  zona 
Within  the  zone  of  observation  even  the 
strongest  rocks  have  locally  suffered  rock 
fiowage  and  hence  have  locally,  even  at  that 
shallow  depth,  been  under  containing  pres- 
sures sufficiently  in  excess  of  their  crushing 
strength  to  permit  fiowage.  With  greatly  in- 
creased pressures  at  greater  depths  it  is  logical 
to  argue  that  conditions  for  fiowage  would  be 
improved.  Under  these  conditions  the  resist- 
ance to  deformation  is  a  function  of  the 
internal  friction  or  viscosity  of  the  rock. 
This  property  does  not  of  necessity  beer  any 
relation  to  the  compressive  strength  or  com- 
petency of  the  rock — qualities  which  deter- 
mine its  behavior  in  the  absence  of  great  con- 
taining pressures.  Quartzite  or  granite,  so 
far  as  we  know,  may  have  no  greater  viscosity 
than  marble  or  slate.  Adams'  experiments 
show    diabase    and   marble    in    a    composite 
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speoiiDfiQ  behaving  aimilarly.  In  fact  marble 
acstnally  penetrated  the  harder  diabase.  Like- 
wise gypsum  penetrated  steeL  While  there 
are  probably  differences  in  the  internal  fric^ 
tion  or  viaoosity  of  different  rocks  under  these 
conditions^  the  results  are  neyertheless  homo- 
geneous in  approximating  rock  flowage— in 
contrast  to  the  heterogeneous  results  under 
less  containing  pressures  where  competency 
and  strength  of  rocks  play  a  part 

Earth  temperatures  increase  with  depth. 
Increase  in  temperature  aids  and  accelerates 
rock  flowage.  This  is  evidenced  by  fiowage  of 
hard  rocks  at  moderate  depths  at  batholithic 
contacts.  Also  facts  of  physical  chemistry 
ahow  that  increase  of  temperature  increases 
molecular  actiyil7»  hastens  endothermic  re- 
actions (anamorphic  reactions  are  largely 
endothermic),  increases  solution,  both  liquid 
and  solid,  and  hence  recrystallization,  and  de- 
creases viscosity  or  internal  friction. 

Notwithstanding  these  and  other  considera- 
tions, any  conclusions  as  to  the  existence  of 
a  deep  zone  in  which  all  rocks  flow  when  de- 
formed is  hypolhesis,  not  proved  fact,  and 
perhaps  will  always  remain  so.  The  environ- 
mental conditions  are  not  accurately  known; 
and  even  if  each  of  the  factors  were  measured, 
their  conjoint  effect  is  still  speculative.  Yari- 
ationa  in  the  time  factor  alone  may  determine 
whether  a  rock  flows  or  fractures.  Bock  flow- 
age  which  has  occurred  in  rocks  now  ac- 
cessible to  our  observation  fails  to  indicate 
increase  with  depth  with  sufficient  deamess 
and  definiteness  to  warrant  confident  down- 
ward projection. 

Experimental  evidence  has  been  construed 
to  indicate  that  under  great  containing  pres- 
sures, of  the  kind  probably  existing  at  depth, 
the  movement  undw  thrust  or  shear  is  of 
the  nature  of  rock  flowage,  but  this  is  partly 
a  matter  of  definition.  The  rock  breaks  and 
granulates,  often  along  definite  planes,  but 
the  parts  are  still  held  together;  it  really 
flows.  Displacements  along  these  planes  may 
partake  of  the  nature  of  faults,  and  there  is 
no  development  of  true  flow  deavage  deter- 
mined by  a  parallel  arrangement  of  minerals 
under  recrystallization,  the  common  geologic 


evidence  of  rock  flow.  Presumably  with 
longer  time  and  proper  conditions  of  tempera- 
ture and  noineralicers,  parallelism  of  newly 
developed  minerals,  characteristic  of  rook 
flow,  would  result.  So  far  as  the  experimental 
results  go,  however,  they  fail  to  exhibit  struc- 
tures which  in  ordinary  geologic  field  inter- 
pretation would  be  classed  as  typical  rock 
flowage.  Thoy  would  be  called  fracture  or 
combined  fracture  and  flowage.  They  would 
be  described  as  shear  planes  and  faults.  They 
might  suggest  rupture  of  the  kind  that  origi- 
nates earthquake  shocks. 

Bock  flowage  has  been  widely  assumed  to 
indicate  weakness  and  mobility.  The  correla- 
tion of  rock  flowage  with  weakness  may  arise 
from  the  fact  that  certain  soft  rocks  such  as 
shales,  which  are  inherently  weak,  may  often 
be  observed  to  have  undergone  rock  flowage, 
while  adjacent  strong  rocks  have  been  un- 
affected. Or,  a  zone  of  flowage  passing 
throTigh  a  homogeneous  formation  unques- 
tionably indicates  movement  along  the  flowage 
zone,  and,  therefore,  indicates  the  weakness  of 
this  zone  relative  to  adjacent  undeformed 
parts  of  the  mass.  But  it  would  be  equally 
valid  to  argue  that  where  fracturing  has  been 
concentrated  along  a  zone  between  unde- 
formed rocks  it  too  indicates  movement,  and 
therefore  relative  weakness.  It  is  a  long  step 
from  this  to  the  conclusion  that  flowage  indi- 
cates greater  weakness  than  fracture.  It  is 
entirely  conceivable  that  it  might  require 
more  energy  to  make  rock  flow  than  to  make 
it  fracture.  Indeed  there  is  some  reason  for 
believing,  both  from  experimental  work  and 
from  observations  in  areas  of  combined  frac- 
ture and  flowage,  that  relief  actually  takes 
place  first  and  most  easily  by  fracture  and 
that  flowage  occurs  only  when  it  is  possible 
to  concentrate  much  more  energy  into  the 
rock.  Both  structures  show  weakness  relative 
to  adjacent  undeformed  masses,  but  in  rela- 
tion to  each  other  degree  of  weakness  is  a 
much  more  complicated  problem. 

Our  question,  then,  as  to  the  extent  to 
which  deep  movements  are  accomplished  by 
rock  flowage  can  not  be  simply  and  definitely 
answered  in  the  present  state  of  knowledge. 
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The  preponderance  of  environmental  evidence 
seems  to  indicate  that  rock  flowage  is  the  dis- 
tinctive kind  of  movement,  font  so  many 
qualifications,  definitions  and  assumptions 
enter  into  this  conclusion  that  my  present  in- 
clination is  to  keep  firmly  in  mind  the  com- 
plex facts  of  deformation  in  our  cone  of  ob- 
servation as  a  possible  key  to  the  interpreta- 
tion of  unseen  movements.  This  attitude  will 
require  us  to  pay  more  attention  than  here- 
tofore to  the  possibilities  of  heterogeneous 
structural  behavior  at  great  depths.  Particu- 
larly should  we  keep  in  mind  the  fact  that 
the  kind  of  rock  flowage  accomplished  experi- 
mentally produces  structures  which  in  the 
earth  have  sometimes  been  called  fracture  or 
combined  fracture  and  flowage.  We  may  as- 
sume a  downward  extension  of  combined  frac- 
ture and  flowage,  as  observed  in  the  field,  and 
still  meet  the  conditions  of  fiow  implied  by 
experiment. 

How  Are  Stresses  Transmitted  in  the  Deep 
Zonet — ^In  our  zone  of  observation  stresses 
are  dearly  transmitted  by  the  competent 
members  of  the  lithosphere.  In  any  area  of 
deformation  evidence  may  usually  be  found 
of  the  control  of  the  structure  by  one  or  more 
competent  members.  When  the  notion  was 
widely  held  that  the  interior  of  the  earth  was 
molten  or  fiuidal,  hydrostatic  stress  condi- 
tions were  naturally  assumed.  With  the  later 
knowledge  that  the  earth  acts  essentially  as  a 
solid  throughout,  this  view  was  largely  aban- 
doned in  favor  of  the  view  that  rocks  in  the 
deep  zone  act  as  rigid  competent  members 
capable  of  transmitting  stresses  in  definite 
directions.  The  vector  properties  of  cleavage 
and  other  structures  supposed  to  develop  in 
this  zone  were  cited  to  indicate  the  definite 
orientation  of  stresses.  It  does  not  follow 
from  thisy  however,  that  pressure  conditions 
were  or  are  not  hydrostatic,  especially  under 
slow  movements.  Hocks  under  compression 
from  all  sides  greater  than  their  crushing 
strength  seem  to  transmit  stresses  in  a  man- 
ner suggesting  approach  to  hydrostatic  con- 
ditions of  pressure.    When  the  stress  difier- 


enoes  are  such  as  to  require  it^  there  is 
movement  in  the  direction  of  easiest  rdief • 
The  stress  as  refiected  by  the  movement 
would  seem  to  have  been  transmitted  in  a 
definite  direction,  and  yet  the  pressures  may 
have  remained  hydrostatic.  If  we  were  to 
imagine  a  volume  of  liquid  deep  below  the 
surface  subjected  to  differential  stress  suffi- 
cient to  deform  its  containing  walls,  it  is  dear 
that  the  movement  would  be  in  the  direction 
of  easiest  rdief,  notwithstanding  the  hydro- 
statio  conditions  within  the  liquid  Periodic- 
ity of  movement  is  possible  under  this  con- 
ception. Rode  structures  indicate  movement 
only,  not  necessarily  the  inherent  stresses. 
Movement  of  rocks  under  the  conditions  sup- 
posed to  obtain  deep  below  the  surface  seems 
likdy  to  be  at  least  in  part  a  matter  of  relief 
of  materials  so  contained  between  rigid  mem- 
bers that  the  direction  of  escape  is  definitely 
oriented.  Of  course  this  supposition  assumes 
that  on  some  scale,  small  or  larger  there  are 
units  of  mass  competent  to  act  as  retaining 
walls  for  materials  acting  under  hydrostatic 
pressure.  If  all  the  mass  in  the  deep  zone 
were  under  hydrostatic  pressure,  the  retaining 
walls  might  be  regarded  as  the  solid  shdl 
above,  inequalities  in  the  competence  of  which 
would  control  the  movements  in  the  direction 
of  easiest  rdief.  However,  rock  structures, 
such  as  deavage  and  folds,  with  vector  ar^ 
rangement  of  the  sort  observed  near  the  sur- 
face and  of  the  sort  supposed  to  exist  bdow, 
tdl  us  only  of  the  direction  of  movement  and 
fail  to  indicate  whether  the  stresses  are  hydro- 
static or  otherwise. 

OONCLUSION 

Within  the  zone  accessible  to  observation 
movements  of  rock  masses  are  accomplished 
by  fracture  and  fiowage.  These  processes  may 
be  distinct  and  separate,  or  so  interrdated  as 
to  make  definition  difficult  The  zones  of 
movement  are  many,  their  i)ositions  and  atti- 
tudes diverse.  In  general  they  indicate  shear- 
ing or  grinding  movements  between  rock 
masses^  accomplished  both  by  fracture  and 
flowage,  and  caused  by  stresses  indined  to 
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the  zones  of  moTement.  ThiB  oonoeption  is 
taken  to  afford  the  best  initial  basis  for  tiie 
interpretation  and  correlation  of  observed 
rock  structures.  There  is  no  certain  evidence 
of  increase  or  decrease  of  movement  toward 
the  bottom  of  this  zone.  Beyond  a  shallow 
surface  zone,  there  is  no  certain  evidence  of 
increase  of  rock  flowage  and  decrease  of  ro<^ 
fracture  with  depth.  There  is  no  certain  evi- 
dence that  rock  flowage  means  greater  weak- 
ness than  rock  fracture.  There  is  no  certain 
evidence  in  rock  flowage  that  pressures  are 
dominantly  hydrostatic  or  dominantly  those 
of  competent  solid  bodies. 

Movements  are  known  to  occur  in  the  zone 
below  our  range  of  observation,  but  their 
nature  and  distribution  are  the  subjects  of 
varied  hypotheses  based  on  a  few  known  con- 
ditions. Much  of  the  sharper  diastrophism 
seems  to  be  confined  to  a  thin  surficial  zone. 
Deeper  movements^  of  a  more  massive  type, 
periodic,  and  possibly  slower,  seem  to  be  imr 
plied  by  the  relative  movement  of  great  earth 
segments  as  represented  by  continents  and 
ocean  basina  Their  depth  is  unknown.  Most 
of  the  current  hypotheses  agree  in  assuming 
a  single  mobile  zone  in  which  rocks  move 
dominantly  by  rock  flowage.  The  basic  re- 
quirements of  reasonable  hypothesis,  however, 
may  be  equally  well  met  by  a  conception  of 
movement  much  like  that  of  the  zone  of  ob- 
servation. This  does  not  require  or  postulate 
the  conception  of  the  existence  of  any  single 
mobile  zone^  or  zone  of  slipping,  or  zone  of 
flowage,  or  of  an  asthenosphere.  It  supposes 
movement  irregularly  distributed  in  many 
zones,  with  any  inclination^  and  accom- 
plished by  both  fracture  and  flowage  as  far 
below  the  surface  as  movement  extends — 
always  remembering  that  some  of  the  struc- 
tures geologically  described  as  fractures,  may 
be  expressions  of  mass  movement  of  the  kind 
defined  as  flow  in  experimental  results. 

Conditions  of  temperature  and  pressure 
and  vulcanism  become  more  intense  with 
depth,  but  it  remains  to  be  shown  that  their 
conjoint  action  results  in  a  uniform  environ- 


ment, and  even  if  it  does,  that  this  condition 
is  not  upset  by  what  might  be  called  a  hetero- 
geneity of  the  time  factor  as  represented  by 
differing  rates  of  deformation.  If  homogene- 
ous environmental  and  time  conditions  are 
assumed,  it  is  yet  to  be  shown  that  these  are 
sufScient  to  overcome  the  heterogeneity  of  the 
physical  properties  of  the  rodcs  and  to  cause 
homogeneous  behavior  throTigh  any  consider- 
able zone.  It  is  not  even  certain  that  they 
may  not  fix  and  accentuate  the  heterogeneous 
properties  of  rocks.  Certainly  in  the  zone  of 
observation  there  is  comparatively  slight  evi- 
dence of  their  efficacy  in  causing  more  uni- 
form deformation  with  depth. 

In  short,  as  between  alternative  conceptions 
as  to  the  conditions  in  the  deep  zone,  the  bur- 
den of  producing  affirmative  evidence  would 
seem  to  rest  heavily  on  any  conception  involv- 
ing radical  departure  from  the  known  irregu* 
lar  distribution  and  manner  of  movement 
within  our  zone  of  observation.  We  come^ 
therefore,  to  the  Chamberlin  conception  of  a 
heterogeneous  structural  behavior  of  the  earth. 

C.  E.  Leith 

UinVIBSITT  ov  WisooNsm 


SCIENTIFIC  EVENTS 

DINNER  IN  HONOR  OP  THB  RBTIRING 
SBCRBTARY  OP  AGRICULTURB 

The  success  of  Secretary  E.  T.  Meredith  in 
interesting  the  public  in  the  investigational 
work  of  the  U.  S.  Department  of  Agriculture 
has  been  uniqua  His  prompt  recognition  of 
the  needs  of  the  department  and  his  activity 
in  behalf  of  the  investigators  there,  have 
attracted  the  attention  of  scientific  men 
throughout  the  country.  Coming  to  the  secre- 
taryship at  a  time  when  the  morale  of  the 
scientists  in  many  government  departments 
was  beiDg  seriously  impaired  through  dis- 
couragement as  to  the  possibility  of  securing 
adequate  support  for  investigation,  his  cam- 
paign of  education  had  the  effect  both  of 
awakening  tlie  public  to  the  extent  and  im- 
portance of  the  work,  and  of  heartening  the 
workers. 
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It  was  then  appropriate  that  before  his 
retirement,  there  should  be  some  demonstra- 
tion of  appreciation  by  the  scientists  them- 
selves. This  took  the  form  of  a  buffet  supper 
at  the  Baleigh  Hotel,  Washington,  February 
16.  The  eyent  was  planned  by  a  committee 
chosen  from  the  membership  of  the  various 
Washington  scientific  socdeties  in  which  the  De- 
partment of  Agriculture  is  largely  represented. 
In  the  menu  were  included  various  items 
representative  of  the  work  of  the  department, 
such  as  "  Daaheen  Chips,"  "  Soy  Bean  Sauce," 
'^American  Roquefort  Cheese,"  and  ^^New 
Unnamed  Grapes."  During  the  evening.  Dr. 
B.  T.  Oalloway  presented  Secretary  Meredith 
with  a  vellum  volume  bound  in  hand-tooled, 
dark  morocco,  and  containing  the  following 
inscription  of  appreciation  signed  by  the  five 
hundred  and  sixty  scientific  and  technical 
men  who  attended: 

The  researches  of  the  United  States  Department 
of  Agriculture  in  recent  years  have  become  so  di- 
versified and  so  important  for  the  welfare  of  die 
country  and  are  so  albsolutely  dependent  on  a  wise, 
far-seeing  and  sympathetic  administration,  such  as 
you  have  given  us,  that  your  departure  from  among 
us  is  a  matter  of  very  general  regret. 

Tour  broad  comprehension  and  appreciation  of 
the  fundamental  importance  of  scientific  research 
in  agriculture,  your  prompt  recognition  of  the 
needs  of  the  service  and  your  enthusiasm  and  ef- 
fective efforts  to  secure  pn^per  recognition  of  the 
work  and  workers  have  been  most  stimulating  to 
us  and  have  been  of  (the  greatest  value  in  promot- 
ing a  better  understanding  of  the  activities  and 
purposes  of  the  department  and  their  vital  relation 
to  the  business  and  industrial  interests  of  the  na- 
tion and  the  progress  of  t3ie  whole  people. 

In  view  of  the  above  facts,  we  the  undersigned, 
desire  to  express  our  deep  appreciation  and  to 
thank  you  for  what  you  have  done  and  extend  to 
you  our  hearty  good  wishes  for  all  time  to  come. 

In  response,  the  secretary  spoke  briefly  of 
his  interest  in  the  scientific  work  of  the  de- 
partment, and  his  hopes  for  its  future  devel- 
opment The  esteem  in  which  Mr.  Meredith 
is  held,  was  evidenced  by  the  large  attend- 
ance at  this  unofficial  gathering.  And  the 
spirit  of  those  present  was  such  that  when  all 
joined  in  a  rousing  cheer  for  ^'  Meredith  "  and 


in  singing  ^  He^s  a  jolly  good  fellow  "  it  seemed 
not  only  wholly  in  harmony  with  the  oocasipn, 
but  a  fitting  expression  of  their  enthusiasm 
for  the  man. 

CONORB88   ON  MSDICAL  SDUCATION 

The  Annual  Congress  on  Medical  Educa- 
tion, Licensure,  Hospitals  and  Public  Health 
will  be  held  at  Chicago  on  March  7,  8,  9  and 
10,  under  the  auspices  of  The  Council  on 
Medical  Education  and  Hospitals,  and  The 
Council  on  Health  and  Public  Instruction  of 
the  American  Medical  Association,  The  Asso- 
ciation of  American  Medical  Colleges,  The 
Federation  of  State  Medical  Boards  of  the 
tTnited  States  and  The  American  Conference 
on  Hospital  Service. 

The  program  of  the  sessions  on  Medical 
Education  are  as  follows: 

Introductory  Eemarka,  Arthur  Dean  Bevan,  chair- 
man of  the  Oounoil  on  Medical  Education  and 
Hospitals,  Chicago. 

The  Significanee  of  Group  Practise  in  its  Relation 
to  the  Profession  and  the  Community,  Veader  N. 
Leonard,  Academy  of  Clinical  Medicine,  Duluth. 

SYMPOSIUM  ON  OEABUATl  TSAININO  IN  TBB  VARIOUS 
MXDIOAL  8PI0IAIADBS 

Medicine  and  the  Meddcal  Specialties — 

(o)  Internal    medicine,    George    Bhmier,    clin- 
ical professor  of  medicine,  Yale  Univer- 
sity. 
(h)  Pediatrics,  Hany  M.  Medanahan,  professor 
of  pediatrics,  University  of  Nebraska. 

(c)  Nervous   and  mental   diseases,   Artl^pr   S. 

Hamilton,  professor  of  nervous  and  men- 
tal diseases.  University  of  Minnesota. 

(d)  Dermatology  and  syphilology,  William  A. 

Pusey,  emeritus  professor  of  dermatology, 
University  of  Illinois. 
Surgery  and  the  Surgical  Specialties— 

(a)  Surgery,  Charles  H.  Fraiier,  professor  of 
clinical  surgery,  University  of  Pennsyl- 
vania. 

(h)  Ophthalmology,  Walter  B.  Lancaster,  Bos- 
ton. 

(c)  Oto-Laryngology,  Wendell  C.  Phillips,  New 
York. 

(d)  Orthopedic  surgery,  Robert  W.  Lovett,  pro- 

fessor   of    orthopedic    surgery.    Harvard 
University. 
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(e)  IJrologXi  Hugh  H.  Yoxmg,  elixuoal  professor 
of  urology,  Jothns  Hopkins  IJniverBitj. 
The  Belation  of  the  General  Praotitioner  to  the 

Speeialisty  James  B.  Herri«k,  professor  of  medi- 

eine,  Bosh  Medical  College. 
Obstetriee  and  Gynecology,  J.  'WMtridge  Williams, 

dean  and  professor  of  obstetrics,  Johns  Hopkins 

UniTersity. 
Public  Health  and  Hygiene,  Victor  C.  Vaughan, 

dean  and  professor  of  hygiene  and  physiological 

chemdstiy,  University  of  Miichigan. 
Preclinical  Subjects— 

(a)  Anatomy,  Albert  C.  Eydeshym^r,  dean  and 
professor  of  anatomy.  University  of  Illi- 
nois. 

(5)  Physiology,  Joseph  Erlanger,  professor  of 
physiology,  Washington  University. 

(o)  Pharmacology  and  therapenties,  Charles  W. 
Edmunds,  professor  of  materia  medica 
imd  therapeoftics,  University  of  Michigan. 

(J)  Pathology  and  bacteriology,  James  Ewing, 
professor  of  pathology,  Cornell  Univer- 
sity. 
Summary  of  Beporta  on  Graduate  Training  in  (the 

Specialties,  Louis  B.  Wilson,  eihairman  of  the 

Council's  Committee  on  Graduate  Medical  Edu- 
cation, Bochester,  Minn. 

THE  MANUPACTURB  OP  CHEMICALS  POR 
RB8BARCH    WORK 

To  reduce  the  cost  of  chemicals  needed  for 
research  work  in  various  scientific  depart- 
ments of  the  Universitiy  of  Wisconsin,  the 
chemistry  department  will  give  a  new  course 
in  the  manufacture  of  organic  chemicals  dur- 
ing the  summer  session  under  the  direction 
of  Professor  Qlenn  S.  Skinner.  The  only 
other  course  of  this  kind  given  anywhere  in 
the  country  is  at  the  University  of  Illinois. 

Professor  J.  H.  liathews  states  that  most 
of  the  chemicals  now  available  for  experi- 
mental work  are  obtained  only  at  excessively 
high  prices  and  the  department  is  compelled 
to  make  the  choice  between  excessively  high 
laboratory  fees  or  curtailment  of  laboratory 
instruction.  It  will  be  possible  with  the  lab- 
oratory facilities  available  during  the  summer 
months  to  manufacture  these  chemicals  more 
cheaply  than  th^y  can  be  purchased,  thus 
materially  cheapening  the  cost  to  the  student 

All  men  of  science  in  the  university  have 


been  asked  to  leave  their  orders  for  chemicals 
with  Professor  Skinner  and  as  far  as  is  pos- 
sible these  orders  will  be  filled  by  his  course. 
Only  eight  advanced  students  will  be  ad- 
mitted to  the  course,  and  they  will  work  from 
nine  to  ten  hours  a  day  and  will  reoeive  about 
40  cents  an  hoiir  for  their  work.  Only  the 
most  promising  graduates  and  upper  classmen 
will  be  selected  for  the  work,  with  the  view  to 
giving  them  intensive  traiaing  in  practical 
organic  chemistry  and  experience  in  larger 
scale  operations. 

INSTITUTB   POR    POOD    RESEARCH    AT   STAN- 
PORD  UNIVERSITY 

The  Carnegie  Corporation  of  New  York 
announces  that  it  has  entered  into  an  agree- 
ment with  Leiand  Stanford  Jr.  University,  by 
which  a  food  research  institute  is  to  be  estab- 
lished at  the  university  for  the  intensive  study 
of  the  problems  of  production,  distribution  and 
consumption  of  food.  The  oorporation  ex- 
pressed hope  that  the  new  ozganization  will  in 
time  be  known  as  the  Hoover  Institute. 

Need  for  such  an  institution  was  first  sug- 
gested to  Ibe  corporation  by  Mr.  Heibert 
Hoover,  former  food  administrator  and  a  trus- 
tee of  Stanford  TThiversity.  The  selection  of 
Stanford  was  due  in  i>art  to  the  fact  that  there 
is  deposited  there  documentary  material  rela- 
tive to  the  economic  side  of  the  war  gathered 
by  Mr.  Hoover.  He  will  serve  as  a  member  of 
the  advisory  committee. 

The  institute  will  begin  work  July  1.  The 
corporation  will  provide  $700,000  for  its  sup- 
port for  ten  years. 

The  university  has  agreed  to  make  its  scien- 
tific laboratories  available  to  the  institute.  It 
is  not  intended  to  duplicate  the  equipment  of 
research  laboratories  working  in  the  field  of 
nutrition,  but  to  cooperate  with  other  agencies. 

Need  for  continual  research  work  in  prob- 
lems arising  after  food  has  left  the  farmer's 
hands  was  emphasized  by  experience  during  the 
war,  it  is  explained,  when  the  study  of  food 
supply  was  necessary  to  attain  maximum  effi- 
ciency in  the  nutrition  of  the  nations  involved. 
During  the  war  much  of  the  previous  data  re- 
garding food  was  found  to  be  inaccurate.    It 
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now  18  boped  to  elixmnate  waste  thnongh  scien- 
tific research. 

Under  tke  terans  of  the  agre^nent  Leland 
Stanford  will  appoint  three  ecientifio  men,  with 
authority  to  determine  policies  and  problems 
to  be  studied.  There  also  will  be  an  adyisory 
committee  of  men  of  national  prominence^  rep- 
resenting agriculturists,  consumers,  business 
men  and  other  groups.  The  university  will  ap- 
point seven  members  of  tiiis  body  to  serve  with 
the  president  of  the  university  and  the  presi- 
dent of  Cam^e  Corporation,  ex  officio,  for  a 
term  of  three  years. 


SCIENTIFIC  NOTES  AND  NEWS 

The  Bruce  gold  medal  of  the  Astronomical 
Society  of  tfie  Pacific  has  been  awarded  for  the 
year  ;1921  to  M.  Henri  Alexandre  Deslandres^ 
director  of  the  Astrophysical  Observatozy  of 
Meudon,  France,  for  his  ''  distinguished  serv- 
ices to  afiltronomy." 

Professor  Jules  Bordet,  to  whom  the  Nobel 
prize  in  inedicine  was  recently  awarded,  has 
been  elected  a  member  of  the  senate  of  Belgium 
from  the  Hainaut  district 

We  learn  from  Nature  that  at  a  meeting  of 
the  award  committee,  consisting  of  the  presi- 
dents of  the  principal  British  engineering  in- 
stitutions, the  first  triennial  award  of  the  Kel- 
vin gold  medal  was  made  to  Dr.  W.  0.  Unwin, 
Tvho  was,  in  the  opinion  of  the  conmiittee,  the 
mofitt  worthy  to  receive  this  recognition  of  pre- 
eminence in  the  branches  of  engineering  with 
which  Lord  Kelvin's  scientific  woik  and  re- 
searches were  closely  idenlafied.  The  Kelvin 
gold  ntedal  was  established  in  1914  as  part  of  a 
memorial  to  the  late  Lord  Kelvin  and  in  asso- 
ciation with  the  wiivdow  placed  in  Westminster 
Abbey  in  his  memory  by  British  and  Ameri- 
can engineers. 

George  0.  Whipple,  professor  of  sanitary 
engineering  in  the  Harvard  Engineering 
Sdhool,  has  been  elected  a  fellow  in  the  Boyal 
Institute  of  Public  Health* 

The  ICedical  Society  of  the  City  and  County 
of  Denver  has  appointed  a  committee  to  plan 
a  meeting  in  appreciation  of  Dr.  Hubert  Work, 


Pueblo,  the  president-elect  of  tiie  American 
Medical  Association. 

Da.  J.  M.  Aldrich,  of  the  XT.  S.  National 
Museum,  was  elected  president  of  the  Ent(»no- 
logical  Society  of  America  at  the  Chicago 
meeting. 

,  Professor  Oeorge  A.  Dean,  of  the  Kansas 
State  Agricultural  College,  was  elected  presi- 
dent of  the  American  Association  of  Economic 
Entomologists  at  its  recent  annual  meeting  in 
Chicago. 

Dr.  W.  R.  G.  Atkins,  of  Trinity  College, 
Dublin,  has  been*  appointed  head  of  the  depart- 
ment of  general  physi<^ogy  at  the  Plymouth 
Lsfboratory  of  the  Marine  Biological  Associa- 
tion. 

We  learn  from  the  Journal  oi  the  Washing- 
ton Acad^ny  of  Sciences  that  Mr.  W.  P. 
Walllis^  of  the  department  of  terrestrial  mag- 
netism, Carnegie  Institution  of  Washington, 
left  Washington  on  January  9  for  Huancayo, 
Peru,  where  he  will  succeed  Dr.  Harry  M.  W. 
Edmonds  as  magncKician-in-charge  of  the 
Huancayo  Magnetic  Observatory  upon  the 
Qonclusion  of  the  latter's  two-year  assignment. 
Dr.  Edmonds  will  return  about  April  via  San 
Francisco  for  duty  at  Washington. 

Dr.  H.  L.  Shantz  has  been  appointed  plant 
physiologist  in  charge  of  plant  physiological 
and  fermentation  investigations  in  the  Bureau 
of  Plant  Industry.  Dr.  Shants  returned  in 
September  from  a  year's  trip  through  Africa 
for  the  Ofiice  of  Foreign  Seed  and  Plant  In- 
troduction. 

Mr.  a.  D.  WOiSON,  who  has  been  director 
of  agricultural  work  for  the  University  of 
Minnesota  for  the  past  twelve  years  and  super- 
intendent of  Farmers'  Institutes  for  the  State 
of  Minnesota  for  the  past  fourteen  years,  has 
resigned  these  positions  to  take  up  farming 
in  northern  Minnesota,  the  resignation  being 
effective  on  June  30. 

Mr.  W.  H.  Kenett,  who  has  been  assistant 
professor  of  forestry  in  the  University  of 
Minnesota  and  superintendent  of  the  Forest 
Experiment  Station  at  Cloquet  for  the  past 
eight  years,  has  resigned  to  take  a  position 
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with  a  oommarcial  wood  products  utilization 
company. 

Dk.  Edward  A.  Spftzka  assumed  lus  new 
work  in  the  neuro-peychiatric  section,  med- 
ical division,  War  Bisk  Insurance  Bureau, 
Washiniirton,  D.  C,  on  March  1. 

Dr.  Horace  W.  Frink,  assistant  professor 
of  neurology  at  the  Cornell  Medical  College, 
has  sailed  to  work  in  psycho-analysis  with 
Professor  Freud  at  Vienna. 

Professor  Selskar  M.  Ounn,  formerly  as- 
sociate professor  of  public  health  at  the 
Massachusetts  Institute  of  Technology,  who 
has  served  for  ihree  years  as  associate  director 
of  the  Commission  for  the  Prevention  of 
Tuberculosis  in  France,  has  left  for  Pra^nie, 
Czechoslovakia,  where  he  is  to  act  as  adviser 
in  Public  Health  to  the  Ministry  of  Public 
Health.  This  appointment  is  in  connection 
with  the  program  of  cooperation  between  the 
International  Health  Board  of  the  Bockef eller 
Foundation  and  the  Ministry  of  Public 
Health. 

A  MEMORIAL  lecture  on  the  life  and  work  of 
the  late  Sir  William  Abn^  will  be  delivered 
before  the  Boyal  Photographic  Society  of 
Great  Britain  by  Mr.  Chapman  Jones. 

As  a  tribute  to  the  services  and  character 
of  the  late  (General  William  C.  €k>i;gas,  the 
Senate  has  ordered  that  the  remarks  made  at 
the  memorial  services  in  his  honor,  held  at 
Washington,  D.  C,  January  16,  be  printed. 


UNIVBRSITY  AND  EDUCATIONAL 
NEWS 

The  sum  of  $1,000,000  has  been  given  to 
the  new  School  of  Medicine  and  Dentistry  of 
the  University  of  Bochester,  by  Mrs.  Gertrude 
Strong  Achilles  and  Mrs.  Helen  Strong  Carter, 
daughters  of  Henry  A.  Strong,  who  died  in 
Bochester  in  1919.  The  money  will  be  used 
toward  the  erection  of  a  clinical  hospital  as  a 
memorial  to  the  father  and  mother  of  the 
donors. 

The  BulleHn  of  the  American  Mathematical 
Society  announces  that  in  the  department  of 
mathematics  at  the  University  of  Illinois,  As- 


sociate Professor  B.  D.  Carmichael  has  been 
Iiromoted  to  a  full  professorship;  Dr.  O.  F. 
Green,  Dr  L.  L.  Steimley,  and  Dr.  R  Mar- 
garet Turner  have  been  appointed  instructors; 
Professor  E.  B.  Smillh,  on  leave  of  absence 
from  Pennsylvania  State  College^  has  been 
appointed  associate. 

Dr.  Bhoda  Erdmank,  formerly  lecturer  at 
Yale  University,  has  been  ai>pointed  lecturer 
on  experimental  cytology  in  the  University  of 
Berlin. 

At  the  University  of  Cambridge  Dr.  W.  L. 
H.  Duckworth,  Jesus  College,  has  been  ap- 
pointed to  the  newly  created  readership  of 
anatomy,  Mr.  F.  A-  Potts,  Trinity  HaU, 
demonstrator  of  comparative  anatomy,  Y. 
C.  Pennell,  Pembroke  College^  an  additional 
junior  demonstrator  in  anatomy  and  Dr.  C.  S. 
Myers,  Gonville  and  Caius  CoU^^e,  has  been 
appointed  reader  in  experimental  psychology. 


DISCUSSION   AND    CORRESPONDENCE 

human  NATURB  as  a  RBPBATINQ  FACTOR: 
THAT  THRICB  TOLD  TALB 

The  following  comments  on  Professor 
Wood^s  "  Thrice  Told  Tale,"  Sodskcb,  January 
14, 1921,  are  based  upon  my  long  experience  in 
showing  celestial  objects  thxough  a  great  tele- 
scope to  tens  of  thousands  of  Saturday-night 
visitors,  and  in  explaining  photographs  of  star 
clusters,  the  Milky  Way,  spiral  nebuls,  etc.,  to 
thousands  of  others.  Perhaps  these  comments 
will  be  of  interest  to  the  psychologists. 

I  fear  that  Professor  Wood  is  unduly  oon- 
cemed  about  the  victimdsation  of  present-day 
expositors  of  the  universe^  including  himself. 
Contrary  to  his  implication  that  the  response 
to  his  (Wood's)  explanation  of  the  universe, 
made  by  the  chance  visitor  to  his  ingenious 
telescope,  could  never  be  made  again,  I  would 
say  that  the  incident  in  all  its  essentials  has 
certaiuHy  happened  many  times,  and  it  will 
doubtless  occur  many  times  in  the  future,  for 
human  nature  is  a  first-lass  repeating  factor. 
.  When  visitors  to  an  observatory  get  a  sud- 
den appreciation  of  the  bigness  of  our  sun  and 
other  stars,  of  the  number  of  suns  in  our 
stellar  ^stem,    of   the   possible   number   of 
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planets  revolyin^  around  those  suns,  of  the 
strong  pro>bability  that  intelligent  £fe  exists 
in  abundance  throughout  the  universe,  of  the 
nunnber  of  the  spiral  nebulsB,  of  the  probable 
si£6S  and  masses  of  the  spiral^  etc.,  they  fre- 
quently react  witih  the  comment  that,  if  what 
the  astronomer  says  (of  the  universe)  is  true, 
it  doesn^  matter  much  whether  we  (the  people 
of  the  nation  or  the  peoples  of  the  earth)  do 
this  or  do  that.  Their  "this"  and  their 
"that"  are  generallly  dictated  by  the  subject 
which  happens  to  be  uppermost  dn  the  public 
mind  at  the  time.  If  our  country  is  thoroughly 
interested  in  the  presidential  campaign,  as  it 
certainly  was  in  the  struggle  of  June,  1912, 
what  is  more  natural  than  that  Professor 
Wood's  lone  visitor  should  not  be  the  only 
person  to  illustrate  his  philosophy  by  turning 
to  that  absoibing  question  of  the  day?  And 
so,  following  a  sudden  comprehension  of  the 
extent  and  contents  of  the  universe,  our  Her- 
cules cluster  visitor  reacted,  "I  think  it 
doesn't  matter  very  much  whether  Roosevelt 
or  Taft  is  nominated  at  the  Chicago  conven- 
tion;" and  G.  Lowes  Dickinson's  lone  tele- 
graph operator  in  a  railroad  shack  in  the  Rock- 
ies reacted,  "I  guess  it  doesn't  matter  two 
cents  after  all  who  gets  elected  president." 
,  Oliher  visitorial  reactiofns  here  have  drawn 
uix>n  other  subjects  occupying  the  public  mind, 
but  there  is  no  call  to  describe  them  now. 

I  recently  asked  one  of  my  colleagues  who 
has  dealt  extensively  with  the  visiting  public 
in  the  past  twenty-six  years  whether  he  has  had 
any  experience  bearing  on  this  subject  He 
replied:  "I  have  on  several  occasions  drawn 
visitors'  responses  paralleling  1(he  incident  de- 
scribed in  your  address.  I  have  observed  this 
reaction,  not  only  in  connection  with  visitors 
to  the  observatory,  but  from  members  of  audi- 
ences to  whidi  I  have  lectured.  Last  month  I 
delivered  a  short  lecture  to  the  patients  in  the 
tubercular  hospital  at  Livermore,  California, 
on  'Life  in  other  worlds,'  making  references 

ns  in  our  stellar 
des  of  planets  re- 
id  Ifhe  probability 
ire  inhabited.  At 
the  patients  came 


up  to  me  and  said,  *  After  listening  to  your 
lecture,  I  don't  think  it  matters  much  whether 
we  patients  get  well  or  not' " 

I  am  respecting  the  value  of  understetement 
in  saying  that  the  essential  parts  of  Professor 
Wood's  story  Ihave  happened  here  many  times 
in  the  past  thirty-three  years  in  connection 
with  the  more  than  200,000  visitors  whose 
ideas  of  the  universe  have  been  enlarged  in 
an  immense  number  of  cases  by  looking 
through  the  telescopes  or  by  listening  to  the 
interpretetion  of  astronomical  photographs.  I 
hope  it  is  also  an  understatement  to  say  t^at 
my  experience  in  dealing  with  the  public  along 
this  interesting  psychological  line  seems  to 
have  been  somewhat  more  extensive  than  that 
of  oUiers  who  have  written  on  the  same  subject. 

May  I  turn  from  these  natural  happenings  to 
an  incident  truly  astonishing?  Li  some  well- 
known  book  I  have  read  of  a  human  being 
who,  looking  at  the  moon  through  a  telescope, 
was  told  that  the  large  ring-formation  in  view 
was  the  crater  Copernicus  (or  possibly  Tydio 
or  Archimedes — ^I  can  not  locate  the  passage 
now),  and  who  said  to  has  instructor,  "I 
should  like  to  know  how  astronomers  discov- 
ered that  the  name  of  tbat  crater  is  Coperni- 
cus." This  imaginary  event  is  widely  known 
in  a&rtronomical  circles,  but  no  one,  in  my 
opinion,  had  thought  that  it  actually  happened 
or  even  could  happen.  Yet,  one  Saturday 
night  in  the  nineties  a  visitor  descending  from 
the  observing  chair  said  to  me  in  all  serious- 
ness and  innocence,  "  I  was  able  to  follow  your 
description  of  the  moon's  surface,  but  I  should 
like  to  have  you  tell  me  how  astronomers  dis- 
covered that  the  name  of  that  large  crater  is 
Copemdcus."  If  this  unnatural  incident  could 
repeat,  why  waste  energy  and  ink  over  the 
hypothesis  that  Wood's  neighbor,  acting  in  ac- 
cord with  widely  prevailing  philosophy,  was  a 
genuine  unique? 

W.  W.  Campbell 

Mount  Hamilton,  Caldpobnia, 
February  17,  1»21 

GALILEO  AND  WOOD 

To  THE  Editor  of  Science:  I  have  long 
been  interested  in  horns,  and  I  should  dearly 
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like  to  blow  a  blast  on  a  David  Wilbur  Horn. 
To  him  I  will  say  merely  ^'Qois  custodiet 
ipsoa  eustodesf "  Let  the  chemist  take  heed 
when  murdering  romance  lest  he  also  murder 
Cicero.  I  heg  to  associate  myself  with  that 
veteran  story-teller,  T.  0.  Mendenhall,  whose 
stories  were  so  good  that  it  never  occurred  to 
any  one  to  doubt  them. 

I  will  take  a  little  whack  at  the  Gkilileo 
stoiy  myself,  after  relating  my  experience 
with  the  Wood  story.  In  the  summer  of  1912 
I  was  on  the  train  going  from  London  *^  up  '^ 
to  Cambridge  with  the  guests  for  the  quarter 
millenium  of  the  Eoyal  Society  when  I  heard 
Dr.  Nicholas  Murray  Butler  telling  it  to  Sir 
Oliver  Lodge^  and  I  assisted  him,  as  Professor 
Wood  had  told  it  to  me  several  years  before 
as  having  happened  at  Easthampton.  What 
was  my  surprise  then  at  seeing  Professor 
Campbell's  account  as  happening  later  at  the 
Lick  Observatory  I  I  immediately  wrote  him 
and  Professor  Wood.  Li  my  opinion  Wood's 
story  is  the  better,  but  I  never  could  believe 
that  the  definition  in  that  revolving  mercury 
paraboloid  could  be  good  enough  for  a  farmer 
to  make  such  an  observation.  I  always  felt 
that  this  telescojpe  in  the  well  was  one  of 
Professor  Wood's  jokes.  It  was  particularly 
wooden.  Perhai>s  Professor  Wood  will  par- 
don me  if  I  insert  some  lines  that  I  wrote 
in  his  guest  book  expressing  my  feelings  on 
the  subject  It  will  easily  be  seen  that  I  am 
no  great  poet. 

Ding,  dang,  bell, 
Prof  IS  in  the  well. 
What  did  he  put  inf 
Lots  of  time  and  tin.i 
What  did  he  get  ontf 
Kothhig,  Just  fthout. 
What  a  silly  prof  was  that, 
He  never  knew  what  he  was  at. 

I  am  bound  to  admit  that  the  Boyal  Society 
did  not  agree  with  me  when  they  elected  him 
a  foreign  member. 

As  for  Gkdileo,  some  years  ago  I  was  in- 
vited to  deliver  an  address  at  the  dedication 
of  a  new  physical  laboratory  at  a  great  uni- 
yersity  not  a  thousand  miles  from  here.    Sup* 

^  Poetie  for  mereory. 


posing  I  was  to  be  "the  big  noise"  I  pre^ 
pared  an  address  about  an  hour  long,  but  was 
somewhat  disconcerted  on  being  introduced 
by  the  dean  in  an  address  of  about  half  an 
hour,  in  which  much  of  the  wind  was  taken 
out  of  my  sails.  In  it  he  used  the  words, 
"  When  Galileo  dropped  the  two  weights  from 
the  tower  of  Pisa  he  sounded  the  death-knell 
of  the  Aristotelian  philosophy."  Singularly 
enough  the  same  sentence  occurred  in  my 
address.  But  I  had  my  revenge.  In  begin- 
ning I  disclaimed  all  i>ossibility  of  thought^ 
transference,  and  when  I  came  to  the  quoted 
words  I  added  "  as  Sir  Oliver  Lodge  says."  I 
was  rewarded  with  roars  of  laughter,  and 
when  I  arrived  at  the  club  was  told  that  the 
joke  was  much  appreciated,  as  the  dean  was 
not  poinilar.  The  joke  would  have  been  on 
me,  however,  if  my  manuscript  had  been 
looked  at,  for  no  more  than  the  dean  had  I 
given  Lodge  credit  for  the  remark  that  we 
both  had  cribbed.  He  laughs  best  who  laughs 
last,  for  the  dean  is  now  president  of  that 
great  university,  while  the  subscriber  is  even 
less  of  a  noise  that  he  was  then.  However, 
hurrah  for  history!  was  it  Napoleon  who 
called  it  "  mensonges  convenus  "  t 

Arthur  Gordon  Webster 
.    WoaoxsTB^  Mias., 
Felbniaiy  13 

ARCHBOLOOtCAL    SPECIMENS    FOR    MUSEUMS 

The  curator  of  the  Museum  at  Phillips 
Academy  has  received  authority  from  the 
trustees  to  reduce  the  number  of  specimens 
possessed  by  the  department  of  archeology. 
We  have  large  numbers  of  various  objects  in 
stone,  bone  and  clay,  found  during  the  course 
of  our  explorations  in  New  England,  the 
Middle  West  and  the  South.  We  propose  as- 
sembling collections  ranging  from  600  to  as 
high  as  4,000  specimens,  all  recorded  as  to 
locality  from  our  catalogue,  etc,  and  to  send 
these  to  museums,  natural  history  societies, 
etc  There  is  no  condition,  but  it  is  requested 
that  certain  of  the  specimens  be  exhibited. 
They  will  be  found  of  value  to  students. 
These  exhibits  have  cost  us  a  great  deal  to 
accumulate,  and  while  we  ask  no  financial 
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Tetam,  we  feel  that  those  who  leoeive  the 
collections  should  pay  the  espenses  of  cata* 
loeruingy  assembling,  packing  and  shipping. 
The  smaller  collections  will  require  several 
days  to  prepare  and  ship,  the  larger  ones  one 
or  two  weeks.  The  cost  of  clerical  and  other 
assistance  will  range  from  $65  to  $200,  de- 
pending on  the  size  of  the  collection. 


W.  K.  MOOREHEAD, 

Curator 


Andovzb,  Mass. 


PUBLICATIONS  OP  THE  VIENNA  MUSEUM 

Dr.  Victor  Pietschmann,  as  successor  of 
the  late  Dr.  Steindachner,  writes  of  the  sad 
plight  of  the  museum  of  Vienna  in  having  no 
means  for  publication,  and  no  mea^s  of  dis- 
XK>8ing  of  two  works  already  printed.  One  of 
these  is  a  Monograph  of  the  Genus  Tenthredo, 
the  other  a  Monograph  of  the  Siphonece  Ver- 
ticiHatesB  from  the  Carboniferous  to  the  Cre- 
taceous with  plates,  by  Dr.  J.  Pia.  This  great 
work  on  fossil  plants  is  said  to  be  of  especial 
ralue,  and  Dr.  Pietschmann  has  grreat  hopes 
that  some  one  in  America  may  take  fifty  copies 
at  $6.00  each.  The  price  is  not  great  and  the 
crisis  is  pressing.  I  suggest  that  any  one 
willing  to  help  this  great  center  of  scientific 
work  to  rise  to  its  feet,  may  (as  I  have  done) 
send  a  check  for  the  equivalent  in  Kroner  of 
five  dollars  to  Dr.  Pietschmann,  Mechelgasse  2, 
Vienna  111.8. 

David  Starr  Jordan 


QUOTATIONS 

THE  PROTECTION  OP  BRITISH  OPTICAL 
INDUSTRIES 

There  are  two  main  objects  which  the  Bill 
to  be  introduced  should  secure  and  reconcile. 
On  tlie  one  hand,  if  the  industry  is  to  be  saved* 
the  manufacturers  must  be  protected  from 
foreign  competition  aggravated  by  the  state  of 
the  exchange;  and,  on  the  other,  the  users  of 
scientific  instruments  must  not  be  prejudiced 
or  hampered,  either  by  being  unable  to  obtain 
the  best  instruments  or  by  having  to  pay  an 
extravagant  price  for  them.  These  apparently 
conflicting   interests   are  not  merely   reoon* 


cilable;  th^  are  interdependent  If  the 
British  optical  industry  should  dwindle  and 
die,  the  scientific  users  of  instruments  will 
be  at  the  mercy  of  foreign  manufacturers, 
they  will  have  to  pay  a  heavy  price  for  such 
dependence,  and  they  will  be  handicapped  as 
compared  with  scientific  workers  in  foreign 
countries  possessing  a  flourishing  scientific  in- 
strument industry.  Similarly,  if  the  scientific 
users  can  not  obtain  the  best  instruments  for 
their  work,  or  if  they  have  to  pay  an  ex- 
orbitant price  for  them,  their  work  will  be 
hami)ered,  their  demand  for  instruments  will 
decrease,  and  the  manufacturers  will  ulti- 
mately suffer. 

The  industries,  through  the  British  Optical 
Instrument  Manufacturers'  Association,  ask 
shortly  for  the  following  measures  of  pro- 
tection: 

1.  No  optical  glass  or  scientific  instru- 
ments to  be  imix)rted  into  this  country  for  a 
period  of,  say,  seven  years,  except  under 
license. 

2.  Such  licenses  only  to  be  granted  in  re- 
spect of  goods  which  are  not  being  made  in 
Great  Britain  in  the  required  quantities  or  of 
the  required  quality. 

8.  An  expert  licensing  committee  to  be 
set  up. 

4.  The  optical  instrument  manufacturers 
are  prepared,  in  order  to  guarantee  reasonable 
prices,  to  submit  to  a  control  of  profits. 

The  manufacturers  are  satisfied  and  confi- 
dent that,  under  such  conditions  for  a  limited 
period,  th^  would  be  able  to  establish  the 
optical  glass  and  optical  instrument  industries 
on  a  sound  and  stable  basis,  and  also  be  able 
at  the  end  of  the  period  to  meet  any  foreign 
competition  in  the  open  market.  On  the 
other  hand,  unless  they  secure  this  limited 
protection,  it  is  more  than  prabable — ^indeed, 
it  is  almost  certain — ^that  the  manufacture  of 
optical  glass  in  this  country  will  cease,  and 
that,  in  consequence,  some  of  the  largest 
British  manufacturers  of  optical  instruments 
will  greatly  curtail  their  production.  The 
pit^posed  measures  seem  to  inrotect  adequately 
the  interests  of  the  scientific  users.  Moreover, 
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such  a  ^stem  of  oontrol  of  imports  for  a 
limited  period  seems  preferable  to  anything  la 
the  nature  of  a  permanent  tariff.  It  is  not 
likely  to  have  on  the  industry  the  emascu- 
lating effect  of  a  protective  tariff;  provided 
that  the  period  be  limited,  and  that  the 
licensing  opmmittee  adopt  an  enlightened 
policy,  I^ohibition  of  imports,  except  under 
license,  is  rather  calculated  to  act  as  a  stimu- 
lus on  the  development  of  the  industry. 

There  is,  finally,  one  point  not  dealt  with 
in  the  proposals  outlined  above.  In  return 
for  this  shield  from  danger  during  a  limited 
period,  the  country  may  well  ask:  What 
guarantee  is  there  that  the  manufacturers  are 
taking  due  measure  to  promote  and  prose- 
cute the  scientific  research  and  scientific 
methods  on  which  alone  ultimately  these,  or 
any  other,  industries  can  be  made  efficient  and 
able  to  stand  against  foreign  comi)etition  ? 
The  leading  manufacturers  have  combined  to 
form  a  scientific  instrument  research  associa- 
tion, and  in  addition  many  of  them  are  en- 
gaged continuously  in  scientific  reseach.  But 
it  is  not  clear  that  all  the  manufacturers  who 
are  demanding  the  l^slative  measures  out- 
lined above  are  contributing  in  either  or  both 
of  these  ways  to  the  advancement  of  the  in- 
dustry. It  is  worth  considering  whether  the 
proposed  licensing  committee  should  not  take 
this  factor  into  consideration  in  any  specific 
case  in  which  it  is  asked  to  grant  or  to  refuse 
a  license. — Nature. 


SCIENTIFIC  BOOKS 

Mineralogy:  An  Introduction  to  the  Study  of 
Minerals    and    Crystals.    By    Edward    H. 
Eraus  and  Walter  F.  Hunt.     McGraw- 
Hill    Book    Ck).,    New    York.     1920.     661 
pages^  about  700  figures. 
When  a  new  book  enters  a  field  supposed 
to  be  already  rather  thoroughly  covered,  the 
first  thing  that  will  be  inquired  about  it  is, 
wherein  does  it  differ  from  previous  books? 
A  hasty  glance  through  the  present  volume 
yields  one  answer:  in  the  character  ond  qual- 
ity of  the  illustrations.    The  usual  line-draw- 
ings of  crystals  are  abimdantly  supplemented 


by  half-tone  views  of  crystal  models,  which  en- 
able the  reader  to  gain  an  unusually  good  idea 
of  the  shapes  of  the  crystals  described.  Then 
there  are  portraits  of  leaders  in  mineralogy 
and  allied  sciences,  both  past  and  present, 
and  representing  various  nationalities.  And, 
finally,  there  are  numerous  photographs  of 
mineral  specimens,  bringing  out  typical 
features  of  the  150  mineral  spe^es  covered. 

Other  noteworthy  features  are  a  readable 
chapter  on  the  polarizing  microscope,  one  on 
gems  and  precious  stones,  and  one  in  which 
the  minerals  are  classified  according  to  ele- 
ments present,  and  their  uses  are  discussed. 
The  last  150  pages  of  the  book  are  devoted  to 
an  elaborate  determinative  table,  based  on 
physical  properties.  Eveiy  effort  has  been 
made  to  bring  out  the  practical  side  of  the 
subject,  to  show  wherein  the  facts  given  bear 
on  the  everyday  experiences  of  the  reader, 
and  to  make  the  subject  matter  interesting  as 
well  as  informing. 

In  certain  respects,  moreover,  the  book  is 
more  up-to-date  than  is  usual  in  an  intro- 
ductory tesl.  For  instance,  in  the  definition 
of  a  mineral,  allowance  is  made  for  recent 
discoveries  as  to  variability  in  comi>osition, 
and  for  the  occurrence  of  colloid  minerals, 
thus :  '^  A  mineral  is  a  substance  occurring  in 
nature  with  a  characteristic  chemical  compo- 
sition, and  usuaUy  possessing  a  definite 
crystalline  structure.  .  .  .''  Further,  a  table 
is  furnished  for  the  use  of  the  Merwin  color 
screen  in  identifying  elements  by  fiame  tests; 
and  special  tests  to  distinguish  calcite  from 
aragonite  and  from  dolomite  are  given. 
Modernized  formulas  are  listed  for  pyrrhotite, 
limonite,  and  bomite. 

The  make-up  of  the  book  is  on  the  whole 
good.  The  crystal  models  would  have  shown 
up  better  if  they  had  been  coated  with  am- 
monium chloride  before  photographing.  There 
are  a  number  of  places  in  winch  the  type  has 
evidently  become  pied  after  the  last  proof  was 
corrected,  but  these  can  be  readily  set  right  on 
reprinting.  Through  a  change  in  the  vowel 
in  the  last  syllable,  the  birthplace  of  scientific 
mineralogy  appears  as  a  castle,  rather  than 
the  more  appropriate  mountain;  microoosmic 
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salt  beoomes  microscopic  in  one  place;  while 
phosphorus  at  least  three  times  shows  its 
affinity  for  o  by  taking  np  this  letter  into  its 
last  syllable;  but  all  of  these  are  changes 
which  occor  frequently  in  the  composing 
room,  and  are  of  minor  importance.  The  re- 
viewer  would  prefer  the  Latin  to  the  hybrid 
spelling  of  sulfur,  the  name  columbium  to 
niobium  throughout,  and  diatomaceous  to  in- 
fusorial earth  (since  there  are  no  infusoria  in 
it).  He  also  does  not  believe  that  classifica- 
tion of  minerals  by  their  metals  is  less  sci- 
entific than  by  their  non-metals;  but  that 
every  one  does  not  agree  on  such  matters  is 
an  advantage  to  science^  and  not  a  detriment 
to  this  book. 

To  sum  up:  Because  of  the  excellent  illus- 
trations, the  up-to-dateness,  and  the  practical 
nature  of  the  information  fumishedt  there 
would  seem  to  be  room  for  this  ^*  Mineralogy  '^ 
eyen  in  a  somewhat  crowded  field. 

Edqab  T.  Wherrt 

X7.  8.  DsPABnciNT  of  Amioux^ruBB 


SPECIAL  ARTICLES 

ACID   PRODUCTION  BY  A  NEW  SULFUR-OXI- 
DIZING BACTERIUM 

In  a  series  of  investigations  on  the  oxida- 
tion of  sulfur^  which  resulted  in  the  isolation 
of  a  very  strong  sulfur-oxidizing  bacterium,  a 
striking  fact  has  presented  itself,  namely,  an 
intense  oxidation  of  sulfur  to  sulfuric  acid 
and  a  large  accumulation  of  acids,  even  in  the 
absence  of  neutralizing  substances. 

The  oiganism  is  autotrophic,  i.e.,  is  able  to 
derive  its  energy  not  from  the  decomposition 
of  organic  substances,  but  from  the  oxidation 
of  sulfur,  although  the  presence  of  organic 
substances  is  not  detrimental  to  its  activities. 
The  carbon,  necessary  for  the  building  up 
of  its  body  substances,  is  derived  from  carbon 
dioxide  of  the  air.  In  a  medium  entirely 
free  from  any  traces  of  organic  materials 
and  carbonates  and  containing  ammonium 
salts  as  sources  of  nitrogen  and  some  inor- 
ganic minerals^  the  oiganism  rapidly  oxidizes 
sulfur  into  sulfuric  acid;  the  latter  acts  upon 
neutralizing  substances  present  in  the  medium 
(tricalcium-phosphate  has  been  used  chiefly) 


transforming  them  into  salts  and  acid  salts; 
when  all  ihe  neutralizing  substances  present 
,have  been  used  up,  free  acids  begin  to  accu- 
mulate. 

Free  acidity  was  measured  both  by  titra- 
tion, using  phenolphthalein  as  an  indicator, 
and  by  the  determination  of  the  concentration 
of  hydrogen  ions,  using  the  phonokulfoneph- 
thalein  series  of  indicators  added  to  buffer  so- 
lutions. For  the  determination  of  the  highly 
acid  solutions,  tropeeoUn  00,  methyl-violet  and 
mauvein  were  used  and  the  results  checked  up 
by  the  electrometric  method. 

The  following  table  is  typical  of  the  acid 
accumulation  by  the  oiganism: 

TABLB  I 

TIttmttOB.    Ca  of  N/10 
Alkali  Bequlred  to 
MMtraHM  1  O  A 
Ase  of  Culture  Ph  of  Cultora 

At  Start 5.6  0.16 

83  days 2.2  1.25 

61  days 1.8  2.25 

85  days 0.58  4.00 

The  titration  does  not  give  a  true  indication 
of  the  true  acidity  of  the  medium,  and,  al- 
though the  culture,  when  83  days  old,  was 
equivalent  to  0.4  N  acid  by  titration,  the  pres- 
ence of  large  amounts  of  soluble  phosphates  in 
the  medium  would  tend  to  diminish  the  actual 
free  acids  in  the  medium.  But  the  Ph  value 
gives  a  true  indication  of  the  acid  concentra- 
tion of  the  mediunL  The  highest  concentra- 
tion of  lacid  ever  reported  for  a  Hving  phe- 
nomenon was  the  production  of  citric  acid  by 
AepergUlua  niger,  which  reaches  a  Ph  equiva- 
lent to  2.0-1.8  (Okik  and  Lubs^).  The  addity 
produced  by  this  sulfur-oxidizing  organism,  as 
expressed  in  terms  of  Ph — 0.58 — is  greater  than 
that  of  any  acidity  ever  reported  for  biologic 
phenomena. 

A  detailed  study  on  the  sulfur  oxidation  by 
this  organism  will  soon  be  published  in  Soil 
Science, 

Selmak  a.  Waksman, 
Jaoob  S.  Jofve 

N.  J.  AGBiotTuruRAL  Expbehcxnt  Station 

1 W.  M.  Clark  and  H.  A.  Labs,  J.  Boat,,  2, 1917, 
1-34,  109-136,  191-236. 
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THB  AMERICAN  CHBMICAL  SOCIETY 

(Caniin/ued) 

OBOANIO  DIVISION 

E.  Emmet  Beid,  ehairman 
Soger  AdamSy  $eoreiary 

The  oxidation  of  propylene  glycol  by  meane  of 
aXkaUne  potaeeium  permanganate:  W.  L.  Evans, 
J.  E.  Day  and  W.  B.  Stchin. 

The  oxidation  of  iaopropyl  aioohol  and  acetone 
&y  means  of  aUcaUne  pot<ueium  permanganate:  W. 
L.  Evans  and  Lilt  Bill  Sxfton. 

The  influence  of  aUcaii  on  the  formation  of  vinyl 
aioohol  from  aeetaidehyde :  W.  L.  Evans  and  C.  D. 

LOOKXR. 

The  eolubUity  of  diMoro-diethyUeulflde  in  pe- 
troleum hydrooarhone  and  ite  pwrifl/eation  by  ex- 
traction  with  theee  eolvente:  Thomas  G.  Thomp- 
son and  Hknby  01)xin. 

Bearrangement  of  uneaturated  acide:  Olivxb 
S:amm  and  M.  E.  Dexttus. 

The  reaction  velocity  of  deaXkylation  of  tertiary 
aminee  with  acyl  haUdes:  Olivkb  Kamm  and  W. 
r.  Day. 

The  aiooholyeia  of  eetere  with  cmino  alcohoU: 
Btttus  M.  Kamm. 

Bec^otione  of  the  areinee.  Condensation  of  pri- 
mary arsines  with  aldehydes:  BooxB  Adams  and 
OHAUiKs  8HATTU0K  PALMXB.  Aromatic  aldehydes 
and  aliphatie  aldehydes  readily  condense  irith 
phenyl  arsine^  when  a  few  •drotps  of  hydrochlorio 
aeid  are  present,  to  give  prodnets  eonaisting  of  two 
moleeules  of  ald^yde  and  one  of  phenyl  arsine. 
These  substanees  are  steble  to  wMter,  dilute  aUcaU 
and  acdd,  and  «re  probaibly  represented  by  the 
etruetnral  formula  given  in  the  following  equation: 

2  BGHO  +  BA8H«->  BA8(GH0HB)s. 

On  the  noTi^identity  of  a-eleosteric  acid  from 
tung  oU  with  ordinary  Unolic  acid:  Bkn.  H.  Ni- 
OQUBT.  a-eleostearic  aeid  is  readily  prepared  from 
tang  oil  (China  wood  oil).  On  bromination  in 
glaeisi  aeetie  aoid  it  is  known  to  form  a  tetra- 
bromide  m.  US'*  which  Leskkowitsoh  ('^Oils^  Fats 
and  Waxes,"  VoL  I.)  suggests  is  identical  wHh 
linolie  acid  tetrabromide,  m.  114^.  A  mixed  melt- 
ing point  showed  a  lowering  of  15^,  so  that  the 
two  are  obviously  diiferent.  Bromination  of  the 
eleostearic  acid  in  ligroin  leads  to  the  formation  of 
a  dibromide,  with  altogether  diif erent  properties. 


A  new  type  of  niirogen-sulfur  compounds;  the 
action  of  chloramine-T  on  organic  sulfides:  BxN. 
H.  NiooLXT  and  Imogxnx  D.  Wiixaxd.  On  boil- 
ing togetther  in  alcoholic  solutions  diethylsulflde 
(0^)S  and  ohloramine-T, 

CH,  <^^^  SO,N(Na)a, 

give  NaOl  and  a  compound  which  is  probably 

CH.  <(      y  SO,N  -  S(Et)„ 

sinee  it  is  hydrolyzed  to  give  p-toluenesolfonamide, 
and  a  product  which  on  reduction  gives  diethyl- 
sulfide  and  which  is  presumed  to  be  diethylsul- 
f  oxide.  The  reaction  is  believed  to  be  rather 
general.  Compounds  containing  N  and  8  linked  by 
a  double  bond,  have  been  practically  unknown. 

Report  on  the  progress  of  the  manufacture  of  re- 
search organic  chemicals:  Hans  T.  Clabkx.  The 
present  report  covers  the  work  of  this  department 
of  the  Eastman  KodSsk  Company  during  its  second 
year  of  activity.  As  was  to  be  anticipated,  the 
progress  made  has  been  very  much  greater  than 
during  the  first  year  as  regards  both  the  number 
of  chemicals  available  and  quantities  distributed. 
At  the  present  time  nearly  800  diiferent  chemicals 
are  availaible,  ahnost  all  of  ^ese  being  organic,  the 
balance  consisting  of  certain  inorganic  chemicals 
employed  principally  in  organic  work.  Of  these 
800  substances,  about  600  have  been  prepared  in 
our  laboratory,  some  by  purification  of  materials 
teehndoally  available,  but  the  majority  by  synthesis. 
Over  600  diiferent  preparations  have  been  under- 
taken,  almost  all  of  which  have  ultimately  been 
successful.  In  a  certain  number  of  instances 
more  than  one  product  is  obtained,  either  as  a  by- 
product or  as  an  intermediate  tttage.  A  good  deal 
of  time  is  naturally  now  'being  spent, upon  the  re- 
newal of  depleted  stocks  by  methods  which  have 
already  been  developed  in  the  laboratory,  but  the 
preparation  of  new  compounds  is  still  regarded  as 
being  a  most  important  part  of  our  work.  Be- 
tween 10  and  20  new  chemicals  are  added  to  the 
list  every  month,  and  these  are  announced  in  the 
advertising  columns  of  certain  of  the  scientific 
periodicals.  A  file  is  kept  of  the  names  of  mate- 
rials for  which  inquiry  is  made,  and  this  is  con- 
stantly before  us  in  the  selection  of  new  prepara- 
tions. As  soon  as  any  chemical  for  whidi  such  in- 
quiry has  been  made  is  avsdlalble,  the  fact  is  made 
known  to  the  party  from  whom  the  inquiry  was  re- 
ceived. It  is  in  many  eases  difficult  to  decade 
whether  or  not  a  ^>ecific  chendcal  should  or  should 
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not  be  prepared.  A  large  number  of  inquirieB  are 
reeeived  for  ehemieals  whieh  we  could  never  hope  to 
funuflh ;  in  some  instances,  the  preparations  could  be 
undertaken,  (but  it  is  questionable  whether  the  time 
devoted  to  workkig  out  the  method  and  preparing  a 
stock  might  not  be  better  applied  to  some  problem 
for  which  there  is  greater  urgency.  Our  desire  is 
to  serve  the  research  chemists  of  the  United  States, 
but  to  do  this  to  best  advantage  dt  is  necessary  to 
consider  the  interest  of  the  greatest  number.  We 
acknowledge  with  gratitude  the  continued  support 
of  the  chemical  manufacturers,  who  have  supplied 
us  not  only  with  their  regular  products,  but  often 
with  those  which  are  available  in  quantities  too 
small  to  place  on  the  open  market.  The  amount  of 
chemicals  sold  continues  to  increase  slowly  but 
steadily,  and  the  department  is  now  ahnost  self- 
supporting.  It  is  at  present  being  transferred  to 
new  laboratories  especially  designed  and  erected 
for  the  work,  and  it  is  expected  that  greater  effi- 
ciency will  be  possible  than  in  the  improvised  laib- 
oratory  where  the  work  was  begun. 

The  production  of  bensoio  acid  and  henBophe- 
none  from  hengene  and  phosgene:  Bobebt  E.  Wil- 
son and  EvxaxTT  W.  Fttlleb. 

The  nature  of  the  reactions  of  anilines  upon 
nitrosophenol:  Cablbton  E.  Cubban  and  0.  E. 
BooBD.  Experimental  evidence  shows  that  the  first 
reaction  product  betwisen  aniline  and  nitrosophenol 
is  quinone  phenylhydrazone.  Dilution  or  neutrali- 
zation of  the  reaction  mixture  converts  this 
substance  in>to  its  tantomer  phenyl-azophenol. 
Subsequent  action  of  aniline  upon  the  quinone- 
phenylhydrazone  converts  it  into  mono-anilino 
quinonephenylhydrazone,  dianilino  quinone  and 
azophenine,  in  turn.  The  theory  is  proposed  that 
the  formation  of  indamines  by  the  action  of  ani- 
lines upon  nitrosophenol  is  due  to  the  semidine  re- 
arrangement of  quinone-phenylhydrazones. 

Beduction  of  polynitrophenols  by  hydrogen  sul- 
phide in  the  presence  of  ammonia:  L.  Chab.  Bai- 
TOBD.  In  the  preparation  of  starting  material  with 
which  to  test  further  the  migration  of  acyl  noted 
in  a  previous  paper  (Jour.  Am.  Chem.  8oc.,  41, 
2068  (1919)),  with  a  view  to  determining  the  ef- 
fect of  acid-forming  substituente  in  the  amino- 
phenol  2,  4-dinitrophenol  was  reduced  by  hydrogen 
sulphide  in  the  presence  of  ammonia  in  the  usual 
way.  Contrary  to  what  has  heretofore  been  re- 
ported, laomerie  snbetances  were  obtained.  Work 
is  in  progress  to  determine  the  effect  of  other 
sttbstituents  (comx>are  Anschutz  und  Heusler,  Ber., 
19,  2161  (1886)). 


The  action  of  ammonia  and  substituted  amines 
on  allophanic  ester:  P.  B.  Dains  and  E.  Wbb- 

THEIH. 

Hydraeoisopropane:  H.  L.  Lochte  and  J.  B. 
Bailet. 

A  convenient  method  for  preparing  certain 
bromohydrins :  J.  B.  Conant  and  E.  L.  Jackson. 

Addition  reactions  involving  an  increase  in  va- 
ence  of  a  single  atom:  J.  B.  Gonant. 

New  derivations  of  thymol  and  carvacrol:  D.  8. 
L.  Shebk  and  Edwabd  Ebehebs.  The  quinhy- 
drone  hypothesis  of  plant  pigments,  as  it  grew  out 
of  the  biochemistry  of  the  Monardas,  necessitated 
a  revision  of  the  underlying  compounds.  This 
study  has  been  continued,  especially  along  the  line 
of  intramolecular  changes  such  as  manifest  them- 
selves in  connection  with  the  nitroso  compounds  of 
the  Above  mentioned  phenols  and  their  isonitroso 
rearrangement  products. 

The  action  of  amines  upon  thymoquinone :  Nxllh 
A.  Wakxman  and  Hablan  G.  Gboffkan.  Di- 
methylamidothymoquinone,  prepared  according  to 
Zincke,  yields  a  platinic  chloride  doable  aalt  con- 
taining 41  per  cent,  of  platinum,  corresponding  to 
the  union  of  one  molecule  of  the  base  with  two  of 
acid  platinic  chloride.  Thymoquinone  treated  with 
benzylamine,  in  fldcoholic  solution,  yields  di- 
benzylaminothymoquinone,  with  some  mono-benzyl- 
aminothymoquinone.  Thymoquinone  with  aniline, 
also  with  p-toluidine,  under  the  same  conditions, 
yields  the  di-  derivative.  No  mono-  derivatives 
have  been  isolated  here.  Thymoquinone  vrith  piper- 
idine,  under  the  same  conditions,  yields  a  pale 
purple  crystalline  derivative,  the  constitution  of 
which  has  not  yet  been  determined. 

Organic  mercury  compounds  of  phenol:  Fbank 
C.  Whiticobb  and  E.  B.  Middlbton. 

Chablbs  L.  Pabsons, 
Secretary 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

Fixst  Avenue  and  Twenty-eighth  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y, 


Syraoise  UBirtrsHj:  College  of  MedidBe 


Entraaee         T—yyot  a  mr^p^aiil  «•«—  fai  mh 
RaqnirmeiU  iUSd'truiLJ!  TESTtjnSJu 

'  Ommtok,    Ms  and  OTTW  ytttir  ( 


Tie  First  Twe  SuST^uJT 
Yt«rs 


ital    to 


TbeTlinlYsar  fa yg>yth yd dUMwmd to dy«|Hd to 
ceirte        to  i<,p,,rf, .m  to tWonoiiii.  bSS 


«f  ofpy  ho  ftDowi  tko  lyoahoMi  aid 
UHJliiMliopotMnrfMl  MHoio.  Two 0m- 
«ol  Imliifib— oJ  wMA  io  owMd  oaA 


■ Sihul    ■iiwiiooiofaipolfcoiMyoofwiM 

apoilodfl  rfaiwthi  <wtgt  IjiBOiDd^lo^         So  #foo  to 


107  Or«ac«  StM«t 


of  tiM  Coll«««» 

N.Y. 


Johns  Hopkins  University 

MacDcal  School 

AolitdlMl  fldhool  looa  XntMnd  ?ort  of  tho  TTnlTonltf  aad 
•     lolBolooBAi&lUttonintliThoJohiiaHopldiuHo^ltol    ' 

ADMISSION 

Caadidotw  for  admlMioii  mnit  be  gndnaiM  of  ojiproTod 
Mikm  or  teienilSe  nhoob  with  at  laaat  two  year't  imtnetion, 
iadaaiflg  laboratory  woik,  la  Chemistry,  and  one  year  eaeh  in 
phyaloa  and  biology,  together  with  erldenoe  of  a  reading  knowl- 
edge of  Freneh  ana  Qerman. 

I  daM  la  limited  to  90  atadonti,  monand  woflaen  beliic 


jS  Taeandoa  ocear,  stodenta  ftom  other  Inatitntloni  denrlng 


ing  may  be  admitted  to  the  aeoond  or  third  year 
ther  ralflll  all  of  oar  reqoiremonta  and  preaent  as- 
qiianHcotlone. 


INSTRUCTION 


latheDiqionaary. 

TUmON 

Tho  ehaigo  for  tnitlon  is  1280  per  annnm,  payable  in  three 
twihflmenta.  Tlieio  are  no  extra  fees  except  for  rental  of  mioro- 
aeope,  oeitain  oxpenaiTO  soppUes,  and  laboratory  breakage. 

Thoannoal  aanoonoemont 
abtalned  by  addressing  tho 

Doon  of  tho  Johoa  Hopkiao  Modlco  School 
Woahlactoa  9md  MoiiMSOBt  Sta.      B ALTIMORR,  M.  D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  Toesday.  Jane  6th,  and  ending  Thufsday,  Jaly 
Mth,  a  ooaiso  la  medleal  dJagnoals,  indnding  laboratoiy  exer- 
in  eUaieal  pathdogy  ana  demonstrations  in  pathelogleal 


.wiUbe 

stodant%  fte  tlOO. 


The 
Applieations 


un  will  be  limited  to  iwmUv 
shoold  be  msde  to  the  Dean^ 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

( JMafrUaliod  in  xBs4} 

AOMBBK>N:  All  students  entering  the  Prethtiuuii 
CUss  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  mnst  include 
Chemistey  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  st  least 
one  year  in  Bnglish  and  one  year  in  a  modem 
foreign  language. 

OOMUNCD  CQDBmS:  Premedicaloownseof  two 
3rearsis  offered  in  the  College  of  Arts  and 
Sciences,  which  jkrovides  for  systematic  work 
leading  to  the  B.S.  dmee  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Wmmen  mdmitted  to  mil  Sehoolm  of  the 
College  of  Medicine 

Por  bulletins  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La. 
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Marine  Biological  Laboratory 

Woods  Hol«,  Mm*. 


INVESTIGATION 
Emir*  Ymt 


INSTRUCTION 

Junm  29  lo  A«8«wC  9 
1921 


FMilities  for  rateaieli  in  Zoologj, 
BmbijologT,  Fhjdolocr,  tnd  Bot- 
tny.  ElAty-roar  pmate  Ubon- 
toriei,  $100  eMh  for  Dot  OTor  three 
months.  Thlrtj  tablee  ue  ftTsil- 
able  for  beglnnere  In  reeeaieh  who 
deelre  to  work  nnder  th«  direction 
of  membere  of  the  ■taff.  The  fee 
for  tuoh  ft  tftble  is  $60.00. 

Courses  of  laborstorj  fnstmotion 
with  lectares  ftre  oflbred  in  Inverte- 
brate  Zoolosy,  Protosooiogr.  Em- 
bryology, niysioiogy  snd  Morph- 
olonr  snd  Taxonomy  of  the  Alne. 


i  oonrse  requires  the  ftdl  ume 
of  the  stodent.  Fee,  $76.  A  lectors 
course  on  the  Philosophical  Aspects 
of  Biology  and  Allied  Soienoes  is 
alsooifcred. 

SUPPLY  Animals  and  plants,  presenred,  Ut- 

DEPARTMENT      i:S^.i±r?f"«iJ^ 
#\_    *■_  »«*t-    V  •nlmftls  and  of  Algae,  Fnngi,  LlTcr- 

Ol^B  th«Ealir«Yenr  worts  and  Mosses  ftimished  for 
dasswork,  or  for  the  maseum.  Li  r- 
ins  material  tarnished  in  season  ss 
ordered.  Hicroseopic  slides  in 
Zoology,  Botany,  Histology,  Bao- 
teriologr*  Prtce  lists  of  Zoological 
and  Botanical  material  and  Micro- 
scopic Slides  sent  on  application. 
State  which  is  desired.  For  price 
lists  and  all  information  reganling 
material,  address 

GEO.  M.  GRAY.  Curator,  Woods  Hole.  Mass. 

The  annual  announcement  win  be  sent  on  application  to  The 
Diiector,  Marine  Biological  Laboratory,  Woods  Hole,  Mass. 


Yale  University 

SCHOOL  OF  MEDICINE 

Affiliated  with  ibe  New  Haven  Hosptul 
and  New  Haveo  Dispensaiy 

109th  SeMion 

Reoigattized  on  a  full-time  basb 

Entrance  Requirements:  A  minimum 
of  two  years  (or  its  equivalent)  o(  college 
including  general  biology,  physics,  general 
and  organic  chemistry,  physical  Qiemistiy 
or  laboratory  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FACIUTIES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE    TO     MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  is 
limited,  applications  must  be  made  before 
June  1 5. 

Dean,  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


urirrLur    \r\n 


CUUM   PUMPS 

a  or  laboratory  practice,  really  high 
nmend  the  Condensation  Pump  devel- 
ir  of  the  General  Electric  Company — 
my  other  as  yet  obtainable, 
ites  with  surprising  rapidity,  and  there 
lit  to  the  degree  of  exhaustion  that  can 

mp  must  be  used;  and  for  that  purpose 
tage  oil -sealed  mechanical  pump,  which 
is  capable  of  producing  a  vacuum  of 
o.ooi  mm.  when  used  alone. 

The  picture  shows  a  complete  out- 
fit comprising  Langmuir  Condensation 
Pump,  two-stage  auxiliary  pump  and 
J4  H.P.  motor — all  mounted  together 
on  one  base. 
Write  tor  descriptive  bulletin  S'96S 

JAMES  G.  BIDDLE 

1211-13  Arch  St.  PhUaddphia 
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TheSflTerman  lUuminator 

''A  New  Bye  for  the  Microaeope^^ 

a— Showi  moft  delafl* 

b  rwento  ft  deanv  and 
bettor  defined  pioture 
to  the  eye   and    the 


e— Prodnoee  eerenl  norel 
of     ■ 


d— Aire   Ter7  araeh  tbIop 


»— Prarente  eye  fftraln,  eye 
fitigiie  and  bxaln  fkg. 

f— Caa  be  lowered  Into  deeis 
hoUow  objeeta. 

f— GiTea  ezoeBent  xeeults 
for  very  low  power 
woik,  alio  higber  maft- 
nifleatlont,  and  in  oil 
immenion  wozk. 

b— can  be  naed  with  any 
mieroeoope,  ordinary  or, 
blnoeolar.^ 

A  T^«n  eiicolar  tnbe  lamp  sorroimde  the  objeoti've  and 
ftimtflhee  diAued  and  nnifbrm  ilinmination  directly 
where  it  ia  needed. 

por  sale  bx  all  Uie  better  dealera 
WrUm  §w  BmthHm  4S-B 

LUDWIG  HOMMEL  &  CO. 

530-5MF«nMUMl«St.  PitUburg h»  Fa. 


AGATE  MORTARS 
AND  PESTLES 

Of  •xcellent  quality  and  workmanship 

In  Stock  for  Immediate  Delivery 


30  mm 

diameter  .   .   . 

.   .   .    each  1 

%    4.00 

40  mm 

6.00 

45  mm 

7.00 

50  mm 

8.00 

55  mm 

9.00 

60  mm 

10.00 

65  mm 

11.00 

70  mm 

13.00 

75  mm 

14.00 

80  mm 

18.00 

85  mm 

20.(0 

90  mm 

23.00 

95  mm 

24.00 

100  mm 

29.00 

105  mm 

31.00 

110  mm 

34.00 

120  mm 

36.00 

125  mm 

40.00 

Also  Other  Laboratory  Glassware 
Thermometers  and  Supplies 

SGIENTIFIG  UTILITIES  CO.,  Inc. 

18  Eatt  Mth  Street  NEW  YORK  CITY 


LaMotte  Indicator  Field  Set 

for 

Determining  Acidity  and 
Alkalinity  of  Soils 

Aa  need  in  atsdioa  deMribed  by  B.  T.  Wberry.  JouTn  Wash. 
Acad.  Sd.,  April,  igao,  and  Rbodora  la-igao. 

Pocket  aba  oaae  oonftainhig  alx  indicator  toltttlona  (Pb  3-0 
to  o.t)  coBTeoient  for  carrying  Into  the  f&eld.    Ftdl  inatruc- 


PRICS,  ta.8s  COMPLBTB 

Made  and  add  br 

LAMOTTE  CHEMICAL  PRODUCT^  COMPANY 

19  WEST  SARATOGA  ST..  BALTIMORE.  MARYLAND 


MERCURY 

C.  p.  and  ndistUlad  In  anjr 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 
2716  St.  Oalr  kvm..  N.  £• 
.    CLBVILAND,  OHIO 
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New  type  double  walled  Tbelco  Oven 

Automatictlly  oontroIlML 

Modwattly  prioad  lo  that  no  Labocitocy 
nmd  bt  without  one. 

WHtmfar  D€seHpHvm  IMmraharm 
MsaufMturwl  by 

The  Thermo  Electric  Instrament  Go. 

8  Johiuon  StTMt  NEWARK*  N.  J. 


Outlines  of  the  Geology  of  Brazfl 

To  AecompMisr  tlio  GMlogic  Map  of  Bnunl 
By  JOHN  CASPBR  BRANNBR 

This  yoluzQe  grlyes  the  results  of  45  years  of 
accumulation  tof  data  by  the  acknowledged 
iLmerican  authority  on  the  eubJecL  It  treats  of 
the  general  and  economio  geologry  of  Brasil  as  a 
whole  and  of  the  states  individually. 

Octayo,  tagboard  binding,  150  pages  of  text, 
I  half-tone  plates  and  1  folded*  geologioal  map 
(n  colors.     Second  edition,  April  IS,  1920. 
BniTlish  or  Portuguese  text  may  be  had. 
Price  $8.85  net,  post  paid. 

For  sale  by 

The  Geological  Society  of  America, 

77th  Street  and  Central  Park  West. 

New   York    City. 


NOW  MtEADY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  PILD. 

IVol«m  of  MMMralodod  Phyrio,  UahKi  SCMM 
W—lfatcBuwm 

A  ratioiisl  sod  deductive  ttestiie  on  the  physio  of 
the  atmosphere.  Of  great  value  to  meteocologistSy 
pfafMdsts  and  the  aviator. 

678  Pagas,  lUiistntwlt  ladn,  Svo.    Pries,  f5 


THE  FRANKUN  INSTITUTB 

PHILADELPHIA,  U.  S.  A 


ANCO  BiOLoaiCAL  Supplies 


Pop  PhyslolestoM  Puppoa** 


IN 

STOCK 

LIVE 
FROQS 


ALL 
SEASONS 

LIVE 
TURTLES 


Writ*  Iter  e*«al*su«  Mo.  21 

<^  THE  ANBLER'S  CO.  d;.!^ 

•ia  W.  Rsuidolph  •%«  OHIOAQOi  ILL. 


The  Microscope 

By  SIMON  H.  GAGE  of  ComeU  University 

13th  BditioB,  Published  December,  int 

ia  this  tditioo.  tpcdai  wBpbatit  is  put  upoa  the  Dark-FWd  M kroseost 

PostiMid  $LSS 

COMSTOCK    PUBLISHING   CO.,  ItlMce,  N.  Y. 

Memoirs  of  the  WIstar  Inalitote  of  Anatomj  and 
Biology.    No.  6,  1915 

THE  RAT 

Data  rad^t^tewm  TeblM.    278  PacM.    St  Tdbka. 

CompiMiuMl^itod  by  HENRY  H.  DONALDSON. 
Postpidd,  S3.00. 

The  Wistar  Institute 


Pliiladeiplila.Pa. 


Wm>Gaertner&Coe 

Standard  Apparatus  of 

New  and  Improved 

Designs 

Precision  Mesisuring  In« 


^M.^  ^        m  RaaiilM  Pflsa  far  Tkapt 

strumenU  of  great  variety  aii»niQ^siiiq-i  Um. 

Chicago 


'-•'•^8SS-SSiw«-«^i--       5345-5349  Lake  Parle  Ave. 
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ZIU 


specify 


HARMER 

When  Ordering 

Your  Dyes 


"T^HE  importance  of  specifying  **Hanner**  on  your 
next  requisition  for  Bacteriological  Dyestuffs  is 
leflected  by  the  unifonnly  dependable  bdiavior  of  these 
products  when  used  in  accordance  with  the  best 
recognized  technique.  As  the  oldest  producers  of 
biological  dyes  in  this  country,  we  have  from  the  be- 
gimung  established  rigid  standardization  tests  to  which 
every  product  must  conform  befoie  leaving  our  Labor- 
atories. 

Your  cooperation  is  invited  should  any  occasion 
arise  where  Harmer  Dyestuffs  do  not  prove  satisfac- 
tory, as  these  stains  are  fully  guaranteed  as  to  quality 
and  purity. 

Orders  wOl  receive  prompt  and  courteous  attention 
if  sent  direct  to 

Me  HARMER^ 

LABORATORIEIS 

I.AN8DOWNE,  PA. 
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CADMIUM  STANDARD  CELLS 


For  nte  with  potentloaieten,  etoctrometen,  mad  iMUUrtle  aUiva** 
meten,  or  wherever  else  ft  predrioo  •tandftid  of  etootfomoClTe  forot  li 
needed. 

NegHrible  Tempenture  Coead«iL 
Highly  Constant  B.  M.  P. 

Contcntf  hermcUcaUy  sealed  fai  glsH  m  that  lowering  of  electio- 
motive  force  due  to  evaporation  it  impoedblc. 

Mounted  in  moulded  box,  or  unmounted. 

My  comparison  certificate  accompanies  each  cell  without  charie. 

Bureau  of  Standards  certificate  extra. 

On  November  13.  X9i6.  three  normal  cadmium  oeUs  made  hjr  at 
were  certified  by  the  Bureau  of  Standards  as  differincfrom  their  group 
of  reference  cells  by  less  than  one  part  in  one  hundred  thousand,  aU 
three  having  the  same  value. 

On  March  30  ipso,  after  the  lapse  of  three  years  and  four  months, 
the  same  three  cells  were  again  compared  by  the  Bureau  of  Standards. 
The  maximum  difference  among  the  three  was  less  than  one  part  per 
hundred  thousand,  and  the  mairimnm  diHercnoe  from  their  oertifled 
value  of  19x6,  was  less  than  one  part  per  hundred  thousand. 

In  other  words,  these  cells  showed  a  degree  of  constancy  to  all 
intents  equal  to  that  considered  most  highly  saUsfadory.  if  not  remark* 
able,  in  the  very  best  type  of  precision  resistance  standards,  (see 
Bttl.  Bur.  of  Stand.  Vol.  5.  No.  3.  P*  437*) 

The  cells  in  question  were  in  nowise  special.  They  were  made 
of  the  materials  regularly  prepared  by  me,  and  were  set  up  with  no 
greater  care  than  that  constantly  employed  in  the  making  of  my  stan* 

Marion  Eppley, 

(KM.,  Ph.D.) 

Physico-Chenaical  Apparatiu. 
NEWPORT,  R.  I. 


Type  T.  R.  Single  Tube  Rheostat 


No  Laboratory  Bqnipment  is  complete  without  some  variable  retittancet.  To  maintain  the 
high  standard  of  yonr  outfit  we  suggest  the  addition  of  S(mie 

^^Becbro''  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Tsrpes) 

Thousands  of  these  rheostats  have  been  manufactured  and  sold  by  us  (the  original  American 
Manufacturers)  to  most  all  Universities,  Colleges,  Technical  Schools  and  Industrial  Concerns  and 
have  always  giTsn  sntire  satisfaction. 

Write  for  Bulletin  €-5 

D  17  ^  V*      D  D  i^  C         3640-42  North  Seoond  $(treet 
DIL^I^     DIVl^O*  Philadelphia*  Pa. 
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H-ION  DETERMINATIONS  SIMPLIFIED 


The  new  Acree  Apparatus  with  Pyrovolter 
Potentiometer  is  a  unit  outfit  (not  assembled), 
offering  greater  convenience  and  higher  accuracy 
than  any  heretofore  available.  Even  from  a 
cost  standpoint,  it  is  worthy  of  your  close  investi- 
gation. 


Ask  U3  for  our  New  Price  I/ist  of  Apparatus  for  p^ 
Measurements,  requesting  CS-iS 


Pyrolectric  Instrument  Go. 

636-640  East  State  Street 
TRENTON,  N.  J. 


Grahame  Chemical  Company 

lOe  Rocklnchem  Street 
ROCHESTER,  N.  Y. 


Eastman  Organic  Chemicals 

/^UR  new  price  list  now  ready  contains  over  900  items.  Among 
those  not  yet  announced  are  the  following : 


938  *  Acetyl  p-Aminobenzoic  Acid 
941  *  Acetyl  n-Propylaniline 
366  *  p-Chlorophenol 
P942     dl-Malic  Acid 
946  *  Methyl  Cyclohexane 


936  *  Beta-Naphthol  Iso-Amyl  Ether 

947  *  Orcinol 

944  ♦  Propyl  Red  (Indicator) 

939  Urethane 

940  *  Xanthone 


Of  the  above  list  all  those  distinguished  by  an  asterisk  have  been 
prepared  or  purified  in  our  laboratory. 

EASTMAN  KODAK  COMPANY 

Rbsearch  Laboratory  Rochestbr,  N.  Y. 
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Natnral  History  Material 

ZOOLOGY  MINERALOGY 

We  have  been  handling  Natural  History 
Material  of  all  kinds  for  the  past  fifty  years, 
and  so  have  accumulated  a  very  com|ilete 
stock.  Our  prices  are  as  low  as  the  quality 
of  the  specimens  will  permit.  We  are  con- 
stantly preparing  circulars  and  price  lists 
covering  our  material  in  the  different  branches, 
which  we  will  be  pleased  to  send  free  of 
charge  to  the  readers  of  Science. 

Some  cf  our  recent  circtdars : 
8-121  Rare  Bird  Skint 
8-122  Mounted  Bird  Skina 
8-98    Material  for  Dissection 
8-123  Philippine  Land  Sheila 
8-120  Special  Minerals 
8-110  Complete  TrUobitet 
8-111  Jorastic  Fossils 
8-119  Cretaceous  Fossils 


CONCHOLOGY 


GEOLOGY 


Ward's  Natural  Science 
Establishment 

College  Ave.  Rochester,  N.  Y. 


Naturalists'  Supplies 

We  carrj  a  tteck  for  praaiyl  deUrery 

I.  Collecting  Utensik. 
II.  Breeding  Apparatnt  and  Cages  for  liring 
Animals* 

III.  Preparing  and  Preserving  Utensils. 

IV.  Cabinets  and  Insect  Cases. 

V.  Magnifiers,  Microscopes  and  Accessories. 
VI.  Botanists'  Supplies. 
Vn.  Explorers*  and  Collectors'  Camp  Outfits. 
VIII.  Miscellaneous  Naturalists'  Supplies. 
IX.  Oologists'  Supplies. 
X.  Aquaria. 

XI.  Books  and  Publications. 
XII.  Chemicals 

K^  Maasam  Csbinets  of  Glass  and  Metal 

Hew  nivstiated  BiologlGal  Catalogiie  will  be  sent  free 
of  charge  upon  application 

THE  KNT-SCHEERER  CORPORATION 


ef  Nataral  Sdaace 
C  Lacai.  PI1.D. 


4C4-410  W.  27tli  8t 
NewYerkCitF 


A  Boat  PassiHg  a  Lock's—by  John  Constable  UTTS-ISS/). 
Constable,  like  many  other  great  masters,  was  a  consistent 
user  cf  IVhatman  Drawing  Papers, 


Heir  to  150  Years  of 
Paper-Making  Mastery 


The  sldD  and  pride  m  manufacture  that  have 
made  the  Whatman  name  smce  1 770  ayn- 
onomous  with  paper  perfection  the  world  over, 
are  embodied  in 


;&FlLTER|^PERS 


Chemists  who  are  unaquainted  with  their 
present  ezceDence  will  find  it  to  their  ad- 
vantage to  make  comparative  tests. 

Samples  gladly  supplied  on  request.  Abo 
helpful  booklet  giving  typical  applications  of 
the  various  grades. 


H.  REEVE  ANGEL  &  CO. 

INCORPORATED 
7-11  Spruce  Street  New  York,  N.  Y. 

S0I9  Mill  Re^esentatives  for  thm  Unifd  Siatms, 
Canada  and  Mtxico 
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SCIENCE 


FRENCH-ENGU: 

MEDICAL  DICTI01|\RY 

A  dictionary  of  modem  French  medical  and  scientific  terms  has  long 
been  needed.  Dr.  Alfred  Gordon,  A.B.,  M.D.  (Paris),  has  prepared  one  that 
will  meet  the  requirements  of  all  who  have  sought  for  such  a  work.  The  author 
is  a  physician  thoroughly  acquainted  with  the  languages  represented. 

It  is  not  safe  to  depend  upon  the  general  dictionary  for  definitions  of 
medical  words.  In  the  first  place  they  contain  so  few  such  words  that  one 
seldom  finds  the  term  required,  then,  the  real  scientific  significance  is  not 
pointed  out.  "  Cloison,**  for  example,  is  a  '*  dividing  wall "  or  "  partition  " 
in  the  genercd  sense,  but  it  is  also  the  anatomical  name  for  "  septum  **  ;  "  de- 
pot,** ordinarily  means  **  depository,*'  but  it  has  a  chemical  significance  of 
**  precipitate  **  and  a  medical  significance  of  *'  abscess.** 

Words  diat  are  spelled  alike  in  both  languages  should  be  studied  because 
they  tempt  one  to  guess  meanings  that  are  quite  wrong  in  most  cases; 
rage  meanmg  rabies  ;  chair  meaning  llesh  ;  pain  meaning 
'*  bread  **,  are  examples.  The  field  of  French  medical  literature  is  one  that 
well  repays  study.  Many  who  have  been  brought  into  contact  with  it  during 
the  war  will  continue  to  draw  therefrom  points  of  practical  value.  The  French 
have  a  marvelous  power  of  observation,  and  they  record  facts  with  great  ac- 
curacy and  precision.  To  derive  full  benefit,  it  is  necessary  to  have  for  ref- 
erence a  book  which  gives  the  exact  scientific  definition.  Dr.  Gordon*s  dic- 
tionary gives  the  pronunciation  of  each  word  in  English  phonetics.  It  is  ideal 
for  the  reference  library,  for  the  physician,  scientist  or  student.  Price,  Cloth, 
$3.50  Postpaid. 

PUBLISHERS 

P.  BLAKISTON^S  SON  &  CO.,  PHILADELPHIA 
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NEW  BOOKS 

KEW 
Cretaceous  and  Cenozoic  Echinoidea 
of  the  Pacific  Coast 

133  Pages,  40  Plates,  Paper  $2.50 

SWARTH 
Revision  of  the  Avian  Genus 
Passerella 

149  Pages  Paper  $1.75 

ALLEN 
Plapkton  of  the  San  Joaquin 
River 

292  Pages  Paper  $3.00 

Carriagm  Extra 


The  UniYersity  of  California  Prets 

B«lnk7,  CiJif mU  ltEatl47tkSlrwl,N«wT«k 


One  of  the  Most  Widely  Used 
College  Chemistries 

GENERAL  CHEMISTRY 

by  Mac^Phersm  and  Henderson 

A  comprehensive  survey  of  general 
chemistry,  limiting  the  material, 
however,  to  that  which  experience  has 
shown  to  be  within  the  ability  of  the 
average  college  student  to  assimilate 
properly.  Modem  industrial  prob- 
lems are  described  wherever  they 
serve  to  illustrate  chemical  principles. 
Free  use  is^'made  of  modem  chemical 
theory  as  well  as  established  chemical 
fact,  but  a  sharp  distinction  is  made 
between  them. 

GINN  AND  COMPANY 


70  Fifth  ATaniM 


N«wYofk 


Downing's  Famous  Book  Revised 

LANDSCAPE   GARDENING 

By  ANDREW  JACKSON  DOWNING 


TMth  Bdition,  RariMd 

By  FRANK  A.  WAUGH,  M.Sc. 

Professor  of  Landscape  Gardenings  Head  of  Department 
Head  of  Division  of  Horticulture,  Massachusetts  Agricultural  College 

Including  Many  Chapters  from  Downing's  '*Rural  Essays*' 

N  presenting  this  new  edition  of  Downing*8  "Landscape  Gardening**  Professor  Wangh  has 
brought  together  from  all  of  Mr.  Downing's  writings  the  best  portions  of  his  work  bearing 
dire^y  on  this  important  snbject 

Those  who  have  country  places  of  their  own,  whether  large  or  small,  will  appreciate  the 
clearly  written  text-matter  of  this  masterftil  work  and  the  practical  assistance  it  will  give  them 
in  beantifying  their  grounds. 

Downing  &  Wangh*s  "I^andscape  Gardening*'  has  459  pages,  6  by  9  inches,  and  is  well 
illnstrated,  showing  t3rpical  examples.    Cloth-bound,  f6.00  postpaid. 


I 


JOHN  WILEY  &  SONS,  Inc. 


432  Fourth  Avenue 


NEW  YORK 
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How  Intense  Is  Sunlight 

Its  intensity,  of  course,  depends  upon  latitude,  season,  time  of 
day,  atmospheric  conditions ;  but  whatever  it  happens  to  be,  it  can 
be  measured  readily  with 

Leeds  &  Northrup  Company's 

MACBETH  ILLUMINOMETER 

Illumination  of  any  intensity,  artificial  or  natural,  is  within  the 
range  of  this  useful  instrument.  Its  scale  reads  foot-candles  directly. 
It  is  provided  with  a  reference  standard  lamp  with  which  each  ob- 
server standardizes  the  instrument  according  to  his  own  visual  per- 
ception. This  is  done  wherever  he  happens  to  be— no  photometric 
dark  room  is  required. 

The  illustration  shows  one  method  for  making  a  measurement. 
The  illumination  on  the  test-plate,  mounted  on  a  tripod,  is  being 

measured.     A  translucent  plate,  mounted  in 

Ein  be  fitted  to  the  instrument,  and 

the  "horn",  in  any  direction,  up, 

ewise,  the  illumination  due  to  the 

hat  direction  is  measured. 

acbeth  lUuminometer  is  especially 
suited  for  investigations  con- 
cerned with  the  reactions  of  liv- 
ing organisms  to  light. 


BuUetin  S680  describes  the 
Macbeth  lUuminometer  in  detaii 


Leeds  &  Northrup 

Company 

Electrical  Measuring  Instruments 

4901  Stenton  Ave.       Philadelphia,  Pa. 
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GOERZ  POLARISCOPES 


With  Lippich  Polarizer,  adjustable  half  shadow  angle, 
Scale  can  be  accurately  read  to  1/lOOth  degree. 


We  also  offer  for  im- 
mediate  delivery  many  other 
types  of  Polariscopes  with 
accessories  including  single 
and  double  wedge  sacchari- 
meters. 


Write  for  copy  of  Polariscope 
Catalogue  and  New  Price  List 


Instrument  for  urine.    Scale  reads  in 
direct  percentage  of  sugar 


80L.B  AOBNT8 


PAL2  COMPANY 

Laboratory  apparatus 
00-04   MAIDEN  I^ANE  NE^W   YORK   CITY 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


Sc/mmdadsf,  N.  Y. 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  which  are  of 
interest  to  manufacturers  are  the  following: 


GENELITE 

A  self  lubricated  metal  for  light  duty  bearing 
purposes,  containing  approximately  40%  by 
volume  of  graphite  distributed  evenly  through- 
out its  mass. 


WATER  JAPAN 

A  non-inflammable  japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  sizes : 

100,000  volt,  100  ma. 
20,000     "      100    " 
10,000     "      100    " 
Absolutely  no  moving  parts. 


BOROFLUX 

A  deoxidizer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANGMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
obtained  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  roi  mm.  of  mer- 
cury may  oe  obtained.  It  is  driven  by  a 
^-H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 

General^Electric 

General  OfKice     m^  ^^  ^f^nT^k  €%  ^\it.  r   Sales  Oflflces  in 
Sdienectady^KY     Wi/OIIip&nV    allU^e^es     35B^ 
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Instructive  Books  on  Timely  Subjects 


Mysticism,  Freudian- 
ism  and  Scientific 
Psychology 

By  KNIGHT  DUNLAP,  Professor  of  Psycholoary 
at  Johns  Hopkins  University,  Baltimore.  Author 
of  "Personal  Beauty  and  Racial  Betterment," 
etc    160  paflres,  with  special  jacket.    Price,  $1.60. 

This  timely  book  analyzes  the  current  Freudian 
movement  in  detail,  and  states  in  the  light  of 
analysis  the  fundamental  principles  of  present 
day  psychology.    Written  in  popular  style. 

Personal  Beauty  and 
Racial  Betterment 

By  KNIOHT  DUNIiAP,  Professor  of  Bxperimental 
Psychology  in  Johns  Hopkins  University,  Balti- 
more, eta  100  pp.,  with  beautiful  jacket.  Silk 
cloth  binding.    Price,  net,  $1.00. 

A  brief  and  clear  presentation  of  the  central 
problems  of  eugenics  as  seen  from  the  view- 
point of  physiological  psychology. 

The  Sexual  Life 

By  C.  W.  MAIiCHOW,  M.D.  S18  pages.  6x9, 
printed  on  light  weight  paper,  with  beautiful 
cloth  binding.  Fifth  revised  and  enlarged  edi- 
tion.   Price,  postpaid,  $8.00. 

A  Scientiflc  Treatise  designed  for  advanced 
students  and  the  professions,  embracing  the 
natural  sexual  impulse,  normal  sexual  habits 
and  propagation,  together  with  sexual  phys- 
iology and  hygiene.  This  book  is  recom- 
mended by  the  American  Association  of  Social 
Hygiene  in  its  reading  course. 


Sex  and  Sex  Worship 

By  O.  A  WAUL,  M.D.,  Ph.O..  Ph.M.,  626  pages, 
6%x9%,  with  876  beautiful  illustrations,  in- 
cluding line  drawings,  half-tones.  Beautifully 
printed  on  special  sepia  paper  with  handsome 
silk  bindingr  and  gold  stamping  on  backbone 
and  front  cover.    Prices  doth,  postpaid,  $8.60. 

A  Scientific  Treatise  on  Sex,  Its  Nature  and 
Function,  and  Its  Influence  on  Art,  Science, 
Literature,  Architecture,  and  Religion — With 
^pecial  Reference  to  Sex  Worship  and  Sym- 
bolism. The  first  treatise  that  treats  of  Phallic 
Worship  and  Symbolism  in  connection  with  the 
evolution  of  the  human  body  and  mind. 

Sex  Attraction 

By  VICTOR  C.  VAUGHAN,  M.D.,  LJLD..  Dean  of 
the  Medical  School  of  University  of  Michigan. 
Lecture  delivered  before  State  Normal  School  of 
Michigan.  64  pages,  beautifully  printed  on  art 
stock  with  heavy  cover.    Price^  net,  $0.60. 

Not  a  brochure  on  venereal  diseases,  but  states 
in  a  broad  way  the  physiologic  relation  between 
the  sexes. 

Suggestive 
Therapeutics 

Applied  Hypnotism  and  Pkychic  Sdenoe 

By  HBNRY  8.  MUNRO,  M.D.  460  pages,  6x9, 
with  frontispiece.  Fourth  revised  and  enlarged 
edition.    Price,  silk  cloth  binding,  $6.00. 

A  manual  of  practical  psychotherapy  designed 
for  practitioners  of  medicine,  surgery,  and  den- 
tistry. The  various  cults  and  theories  of  mind 
curers  and  hypnotists  and  the  army  of  irreg- 
ulars who  do  business  in  this  great  borderland 
region  are  studied  as  scientific  facts  and  the 
fictions  are  pointed  out. 


87  Ton  Bkould 

order  eoples  of  these  Importaat  books  today  tkrouyk  your 

bookseUcr  or 

dlnet  fMmt  tkc 

pvbllskers. 

Also  request  a  oopy  of  ovr  complete  cstalogve  of 

medleal,  dea- 

imh  seteatiaer  plianiuicevtlea]*  and  nvrstaff  pvblieattons. 

MentlOB  «8clCBec>» 

when  wrtttag 

or  orderlac 

THB  C.  V.  MOSBY  COMPANY    -    -     PublUhers 

801-809  MetropoUtan  Btdldlns        ...        ST.  LOUIS,  MO. 
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Do  You  Know  That 

Fish  Will  Search  for  a  Certain  H-Ion 

Concentration  in  Water  before  being 
Satisfied  to  make  their  home  in  it? 

TMs  fact  was  reported  tn  one  of  the  Fourteen  Papers  read 
at  the  Seventy-third  Meeting  of 

The  American  Association  for  the  Advancement  of  Science 

on  the  subject  of 

Hydrogen-Ion  Concentration 

and 

Its  Relation  to  Living  Matter 

The  number  of  papers  on  this  subject  may  be  taken  as  a  measure  of  the 
increasing  importance  which  the  Determination  of  Hydrogen-Ion  Concentra- 
tion is  assuming  in  the  minds  of  men  in  all  branches  of  science.  Of  the  Four- 
teen 'Papers  referred  to,  one  was  in  the  lidd  of  Zoology,  seven  in  Botany  and 
six  in  Bacteriology. 

In  practically  all  of  these  papers,  Ph  values  re- 
ported to  the  fixBt  decimal  place  were  found  to  be  en- 
tirely adequate  to  permit  correct  conclusions  to  be 
drawn. 

Wendt's  Electro -Titration  Apparatus 

and 

The  Cooledge  Comparator 

Q      provide  the  two  meth- 


1  ods  by  which  H-lon 
Determinations  for  pur- 
poses such  as  these  may 
be  made  and,  in  fact. 


Wendfs 
Electro-Titntion  Appsntus 


Cool«ds«  Compantor 

for  all  purposes  except  research  investigations  demanding  high  precision  of 
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THE  FUTURE  OF  MINERALOGY  IN 
AMERICA! 

introduction 

This  meeting  is  the  culmination  of  repeated 
efforts  extending  over  a  period  of  more  than 
one  hundred  years  to  hand  the  mineralogists 
of  America  together  and  to  maintain  a 
journal  devoted  primarily  to  mineralogy  and 
cognate  sciences.  Although  our  colleagues  in 
England  and  France  organized  over  forty 
years  ago,  in  1876  and  1878,  respectively,  we 
were  unahle  to  do  so  until  a  year  ago.  The 
past  year  has  been  primarily  one  of  adjust- 
ment and  development  and  of  bringing  the 
need  of  such  an  organization  more  strongly 
to  the  attention  of  those  interested.  It  has 
also  .been  a  period  during  which  our  ideas  of 
what  the  society  should  be  have  become  some- 
what clarified.  The  progress  made  has  been 
most  gratifying.  We  are  now  a  going  con- 
cern vnth  some  very  tangible  assets,  and  there 
are  already  strong  assurances  of  a  most  in- 
fluential future.  As  retiring  president,  I 
desire  to  discuss  briefly  some  of  tihe  important 
phases  in  the  development  of  mineralogy  in 
America,  and  the  various  efforts  made  to 
organize  a  national  society,  and  to  found  a 
journal;  also  to  interpret,  if  possible,  the 
function  of  mineralogy  in  our  present-day 
educational  and  scientific  programs  and  to 
indicate  some  probable  lines  of  future  devel- 
opment. 

the  period  of  early  development,  1785-1860 

The  earliest  published  xMtpers  dealing  with 
the  mineralogy  of  America  were  apparently 
those  which  appeared  in  the  Memoirs  of  the 
American  Academy  of  Arts  and  Sciences,  in 
1785.    These  were  followed  two  years  later  by 

1  Addrees  of  the  retiring  president  of  the  Mln- 
eralogical  Society  of  America,  Chicago,  December 
29,  1920. 
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what  Merrill  characterizes  as  the  first  work 
on  American  geology  although  its  title  was 
distinctly  mineralogical.  I  refer  to  SchoepFs 
BeUraege  zur  Mineralogischen  Kenntniss  von 
dea  Oestlichen  TheUs  von  Nord  Amerika  und 
8eine  Oebirge,  which  was  published  in  Ger- 
many. 

An  enrent  of  far-reaching  importance  upon 
the  development  of  our  science  was  the  ap- 
pointment in  1802  of  Benjamin  Silliman  as 
professor  of  chemistry,  mineralogy,  and  so 
forth  in  Yale  University.  This  appears  to 
have  been  the  first  college  appointment  for 
mineralogy  in  America.  Silliman  began  his 
lectures  at  Yale  in  the  fall  of  1804,  and  two 
years  later  wrote  a  sketch  of  the  "Mineral- 
ogy of  New  Haven,'*  which  was  published  in 
1810  in  the  Transactions  of  the  Connecticut 
Academy  of  Sciences.  In  those  days  mineral- 
ogy and  geology  had  not  been  sharply  differ- 
entiated, and  mineralogy  was  commonly  used 
as  the  more  comprehensive  term.  Accord- 
ingly, this  contribution  by  Silliman  is  com- 
monly recognized  as  the  first  attempt  at  a 
geological  description  of  a  region.  Mention 
must  also  be  made  here  of  the  "  Mineralogical 
Observations  made  in  the  Environs  of  Boston 
in  1807  and  1808,''  by  S.  Godon,  and  which 
were  published  in  the  Memoirs  of  the  Amer- 
ican Academy  of  Arts  and  Sciences. 

Interest  in  the  subject  was  increasing 
rapidly  so  that  in  January,  1810,  Dr.  Archi- 
bald Bruce  established  the  American  Min- 
eralogical Journal,  the  first  American  publi- 
cation designed  primarily  for  mineralogists 
and  geologists.  He  was  a  native  of  New  York 
City,  having  been  bom  there  in  February, 
1777.  Although  a  physician  by  profession.  Dr. 
Bruce  was  vitally  interested  in  mineralogy. 
After  completing  his  medical  studies  at  the 
University  of  Edinburgh  in  1800,  he  spent 
two  years  visiting  important  mineral  locali' 
ties  and  collections  in  England,  France, 
Switzerland  and  Italy,  so  that  when  he  re- 
turned to  New  York  in  the  fall  of  1808  to 
take  up  the  practise  of  medicine  he  brought 
with  him  a  mineral  collection  of  great  value. 

Dr.  Bruce's  biographer  tells  us  that 
tbe  ruling  paaeion  in  Dr.  Bmce's  mind  was  love  of 


natural  science  and  espeeiaUy  of  mineralogy. 
Toward  the  study  of  this  science,  he  produced  in 
his  own  country  a  strong  impulse,  and  he  gave  it 
no  small  degree  of  eclat.  His  cabinet,  composed 
of  very  select  and  well  characterized  specimens; 
purchased  by  himself,  or  collected  in  his  own  pe- 
destrian or  other  tours  in  Europe,  or,  in  many 
instances,  presented  to  him  by  distinguished  min- 
eralogists abroad;  and  both  in  its  extent,  and  in 
relation  to  the  then  state  of  .this  country,  very 
valuflft>le,  soon  became  an  object  of  much  atten- 
tion. That  of  the  late  B.  B.  Perkins,  which,  at 
about  the  same  time  had  been  formed  by  Mr. 
Perkins  in  Europe,  and  imported  by  him  into  this 
country,  was  also  placed  in  New  York  and  both 
cabinets  contributed  more  than  any  causes  had 
ever  done  before  to  excite  in  the  public  mind  an 
active  interest  in  the  science  of  mineralogy. 

And  further. 

Dr.  Bruce  manifested  a  strong  desire  to  aid  in 
bringing  to  light  the  neglected  mineral  treasures 
of  the  United  States.  He  soon  became  a  focus  of 
information  on  these  subjects.  Specimens  were 
sent  to  him  from  many  and  distant  parts  of  the 
country,  both  as  donations  and  for  his  opinion  re- 
specting their  nature.  In  relation  to  mineralogy 
he  conversed,  he  corresponded  extensively,  both 
with  Europe  and  America;  he  performed  mineral- 
ogical tours;  he  sought  out  and  encouraged  the 
young  mineralogists  of  his  own  country,  and  often 
expressed  a  wish  to  see  a  journal  of  American 
mineralogy  upon  the  plan  of  that  of  the  School  of 
Mines  at  Paris.  This  object,  as  is  well  known,  he 
accomplidied,  and  in  1810,  published  the  first 
number  of  this  work.  Owing  to  extraneous  causes, 
it  was  never  carried  beyond  one  volume;  but  it 
demonstrated  the  possibility  of  sustaining  such 
a  work  in  the  United  States,  and  will  always  be 
mentioned  in  the  history  of  American  science,  aa 
the  earliest  original  purely  scientific  journal  in 
America. 

It  is  to  be  sincerely  regretted  that  the  fail- 
ing health  and  early  death  of  Bruce  caused 
this  journal  to  be  so  short-lived.  Its  con- 
tinuation would  have  permitted  the  mineralo- 
gists of  this  coimtry  to  have  looked  with 
pride  upon  the  achievements  of  our  early 
workers  in  this  direction,  for  in  Europe  much 
progress  in  the  founding  of  mineralogical 
journals  had  already  been  made.  In  France 
there  was  the  Journal  des  Mines,  founded  in 
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1796  and  which  became  the  AnnaleB  des  Mines 
in  1816.  In  Germany  the  TcLSchenhuch  fuer 
die  gesammte  Minerahgie  mit  Hinsicht  auf 
die  neueeten  Endeckungen  was  established  in 
1806,  which  subsequently  was  superseded  by 
the  Zeitschrift  fuer  Mineralogie.  This  jour- 
nal in  turn  gave  way  to  the  Jahrhuch  fuer 
Mineralogie,  Oeognosie,  Oeologie,  und  Petre- 
fahtenhunde  in  1830,  which  with  but  slight 
modifications  in  the  title  has  continued  down 
to  the  present  day  and  is  recognized  as  a 
most  powerful  influence  in  the  development 
of  the  early  sciences,  especially  in  Europe. 

The  first  oomprehensive  work  on  mineralogy 
in  America  was  Parker  Oleaveland's  '' Ele- 
mentary Treatise  on  Mineralogy  and  G^l- 
ogy,"  a  Tolume  of  668  pages  with  numerous 
crystal  drawings  and  a  colored  geological  map 
of  the  eastern  portion  of  the  United  States, 
which  appeared  in  1816.  In  writing  this  text 
it  obviously  was  necessary  for  Oleaveland,  who 
was  professor  of  mathematics  and  natural 
philosophy,  and  lecturer  on  chemistry  and 
mineralogy  in  Bowdoin  College,  to  which 
position  he  hftd  been  appointed  in  1806,  to 
draw  freely  upon  European  writers,  especially 
English,  French  and  German.  The  incorpor- 
ation of  American  localities  was  an  arduous 
task,  for  Cleaveland  indicates  that  Bruce's 
Mineralogical  Journal,  a  paper  by  S.  Gk>don 
in  the  Memoirs  of  the  American  Academy, 
and  another  by  Dr.  Adam  Seybert,  of  Phila- 
delphia, in  the  Medical  Museum  were  almost 
the  only  xnrinted  authorities  which  he  em- 
ployed. 

In  his  introduction,  Cleaveland  stresses  the 
importance  of  mineralogy  in  the  following 
manner: 

It  may  abo  be  remarked  that  several  arts  and 
manofactoree  depend  upon  mineralogy  for  their 
ezirtence;  and  that  improvements  and  discoveries 
in  the  latter  eaa  not  fail  of  extending  their  bene- 
iieial  efforts  to  tiie  aforementioned  employments. 
In  fine  the  study  of  mineralogy,  whether  it  be 
viewed  as  tending  to  increase  individual  wealth,  to 
improve  and  multiply  arts  and  manufactures  and 
thus  promote  the  public  good;  or  as  affording  a 
pleasant  subject  for  scientific  research,  recom- 
mends itself  to  the  attention  of  the  citizen  and 
scholar. 


Also, 

But  whatever  progress  may  hitherto  have  been 
made  in  mineralogical  puisuita,  every  new  advance 
has  opened  a  wider  and  more  intoresting  prospect. 
The  science  is  still  in  its  infancy,  and  in  many  of 
its  paths  can  only  proceed  with  a  faltering  and 
uncertain  step. 

In  reviewing  this  pioneer  text,  Professor 
Silliman  in  1818  said: 

,  In  our  opinion,  this  work  does  honor  to  our 
country  and  wiU  greatly  promote  the  knowledge  of 
mineralogy  and  geology,  besides  aiding  in  the  great 
work  of  disseminating  a  taste  for  science  gener- 
ally. .  .  .  The  method  of  bxecotion  is  masterly. 
Discrimination,  perspicuity,  judicious  selection  of 
characters  and  facts,  a  style  chaste,  manly,  and 
comprehensive,  are  among  the  attributes  of  Pro- 
fessor Cleaveland 's  performance.  ...  In  our 
opinion,  ProfesBor  Cleaveland 'a  work  oug^t  to  be 
introduced  in  all  our  schools  of  mineralogy  and 
ought  to  be  the  travelling  companion  of  every 
American  mineralogist. 

The  text  was  received  with  great  favor,  a 
second  edition  in  two  volumes  being  issued  in 
1822.  Although  later  a  third  edition  became 
necessary,  it  was  never  prepared  on  account 
of  the  failing  health  of  the  author. 

In  1825  Samuel  Bobinson  published  an 
elaborate  list  of  American  mineral  localities, 
entitled  ''A  catalogue  of  American  minerals 
with  their  localities."  The  following  year 
Emmon's  '^Manual  of  Mineralogy  and  G^eol- 
ogy"  was  issued.  This  was  a  text  of  230 
pages.  The  part  dealing  with  mineralogy  was 
the  second  general  treatise  on  mineralogy 
published  in  America.  Little  attention  was 
given  to  crystallography.  Descriptive  min- 
eralogy was  emphasized  and  207  minerals 
were  described. 

The  next  work  on  mineralogy  by  an  Amer- 
ican was  the  first  part  of  the  '^  Treatise  on 
Mineralogy,"  published  in  1832,  by  Professor 
C.  n.  Shepard,  who  at  that  time  was  an  as- 
sistant to  Professor  Silliman  at  Yale  Uni- 
versity. It  was  based  on  the  work  of  Mohs 
and  was  a  small  volume  of  256  pages.  This 
was  followed  in  1835  by  Part  Two  consisting 
of  two  volumes  of  630  pages.  A  second 
edition  was  published  in  1844. 
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The  year  1837  is  memorable  in  the  axmals 
of  American  mineralogy  on  account  of  the 
publication  in  that  year  of  Dana's  "  System 
of  Mineralogy.'*  While  this  work,  consisting 
of  680  pages,  was  based  to  a  considerable  ex- 
tent on  the  writings  of  European  mineralo- 
gists, notably  Haiiy,  Mohs,  and  Naumann,  it 
was  not  devoid  of  originality.  This  is  espe- 
cially true  of  the  section  on  mathematical 
crystallography  and  of  the  elaborate  classifica- 
tion of  minerals  based  upon  the  systems  in 
use  m  botany  and  zoology.  As  it  is  well 
known,  this  system  of  classification  gave  way 
in  the  fourth  edition,  in  1854,  to  a  chemical 
classification  which  has  continued  in  quite 
general  use  down  to  the  present  time.  Dana's 
"  System  of  Mineralogy "  was  received  with 
great  favor,  and  the  first  edition  was  suc- 
ceeded by  others  as  follows:  second  in  1844, 
third  in  1850,  fourth  in  1854,  and  fifth  in 
1868.  The  last  edition,  which  is  the  sixth 
by  E.  S.  Dana  in  1892,  with  its  various  ap- 
pendixes, is  the  standard  reference  work  the 
world  over  on  descriptive  mineralogy. 

As  already  indicated,  in  1810  Bruce  founded 
The  American  MineraJogical  Journal  which 
was  discontinued  after  the  publication  of  but 
one  volume.  Although  but  short-lived,  it  had 
demonstrated  the  great  need  of  a  strictly  sci- 
entific journal.  Consequently  in  1817  Colonel 
George  Qibbs,  one  of  the  most  enthusiastic 
devotees  of  mineralogy  and  the  possessor  of 
perhaps  the  largest  and  most  notable  mineral 
collection  in  America  at  that  time,  which  was 
purchased  by  Yale  University  in  1825,  sug- 
gested to  Professor  Benjamin  Silliman  that 
a  general  scientific  journal  be  established. 
This  led  to  the  founding  of  the  American 
Journal  of  Science  in  1818  under  the  editor- 
ship of  Silliman.  While  its  scope  was  in- 
tended "  to  embrace  the  circle  of  the  physical 
sciences  and  their  application  to  the  arts,  and 
to  every  useful  purpose,"  the  American  Jour- 
nal of  Science  has  from  the  beginning  xmb- 
lished  most  of  the  important  contributions  on 
mineralogical  subjects  by  American  writers. 

The  decade  1810  to  1820  is  an  extremely 
important  one  to  us,  for  during  that  period 
there  were  founded  the  American  Mineralog- 


ical Journal  and  the  American  Journal  of 
Science.  There  was  also  published  Oleave- 
land's  Mineralogy*  However,  it  yet  remains 
to  call  attention  to  the  fact  that  in  1819 
there  was  organized  at  Yale  College  the 
American  Oeological  Society.  Many  of  the 
members  of  this  society  can  be  characterized 
as  mineralogists,  and  mention  may  be  made 
in  this  connection  of  Oibbs,  Silliman,  Oleave- 
land  and  Godon.  This  organization  con- 
tinued until  1828,  when  it  went  out  of  exist- 
ence. During  this  period,  however,  it  did 
much  to  stimulate  American  workers  in  geol- 
ogy and  mineralogy. 

This  organization  was  followed  in  1840  by 
the  Association  of  American  Geologists,  which 
held  its  first  meeting  in  Philadelphia  on 
April  2,  1840.  Meetings  were  held  annually 
and  in  1843  the  Transactions  of  the  Associor 
tion  of  American  Oeologists  and  Naturalists 
appeared.  However,  in  1847  this  organization 
became  the  American  Association  for  the  Ad- 
vancement of  Science.  It  is  thus  seen  that  the 
American  Association  with  which  practically 
all  the  important  scientific  societies  are  now 
affliated,  was  according  to  Alexander  Win- 
chell  ''in  its  incipiency  a  body  of  geologists, 
and  its  first  constitution  was  prepared  by 
geologists  assembled  in  Boston,  in  1847." 

In  the  development  of  American  higher  edu- 
cation in  the  period  prior  to  1850,  the  fact 
must  not  be  overlooked  that  no  college  or  uni- 
versity considered  itself  adequately  equipped 
unless  it  x>osse8sed  a  representative  collection 
of  minerals.  Indeed  in  the  case  of  some  insti- 
tutions mineral  collections,  or  cabinets  as 
they  were  commonly  called,  were  usually 
among  the  first  purchases  authorized  by  the 
governing  bodies  of  the  institutions.  Such 
was,  for  example,  the  case  at  the  University 
of  Michigan,  which  was  founded  on  March 
18,  1837,  but  was  not  formally  opened  for  in- 
struction until  1841.  In  the  meantime,  how- 
ever, the  well-selected  mineral  collection  of 
Baron  L.  Lederer,  of  New  York  City,  con- 
sisting of  2,600  specimens,  mostly  from 
foreign  localities,  was  purchased.  This  ad- 
mirable collection  was  moreover  quickly  aug- 
mented, so  that  when  the  university  opened 
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its  doors  to  students  a  ooUeotion'  of  approxi- 
mately 5,000  entries  was  available. 

It  will  also  be  recalled  that  in  1807  Yale 
University  acquired  the  Perkins  collection, 
and  that  in  1825  the  Gibbs  collection  also 
became  the  property  of  that  institution.  In 
discussing  the  growth  of  mineralogy  in  this 
country  from  1818  to  1918,  Ford  says, 

,  There  is  no  doubt  but  that  the  presence  at  this 
early  date  of  this  large  and  unusual  mineral  col- 
lection had  a  great  influence  upon  lihe  deyelop- 
ment  of  mineralogical  science  at  Yale  and  in  the 
country  at  large. 

From  the  foregoing  discussion  it  is  quite 
obvious  that  mineralogy  played  a  very  im- 
portant role  in  the  development  of  higher  edu- 
cation during  the  first  half  of  the  nineteenth 
century.  It  was  one  of  the  first  sciences  to 
find  a  place  in  the  curricula  of  our  colleges 
and  universitiee.  Its  devotees  founded  the 
first  graieral  scientific  journals,  one  of  which 
has  continued  uninterruptedly  up  to  the 
present  time  and  is  held  in  high  esteem  the 
world  over.  Mineralogists  were  also  among 
the  first  to  recognize  the  need  and  value  of 
national  organizations,  and  were  important 
factors  in  the  founding  of  our  most  general 
scientific  sociely,  the  American  Association 
for  the  Advancement  of  Science. 

THE   PEWOD   OP   EXPANSION,    1850-1900 

The  second  half  of  the  nineteenth  century 
was  a  period  of  rapid  development  in  higher 
education.  Colleges  and  universities  sprang 
up  all  over  the  United  States  in  quick  suc- 
cession, especially  in  the  mid  and  far  west. 
It  was  also  a  period  in  which  mineralogy  and 
geology  were  applied  practically  on  a  very 
large  scale  by  the  federal  and  state  surveys. 
The  demand  for  competent  geologists  became 
very  great,  so  that  more  emphasis  was  now 
placed  upon  geology  than  upon  mineralogy 
by  the  institutions  of  higher  learning.  How- 
ever, during  the  last  two  decades  of  the  cen- 
tury the  need  of  specialization  became  im- 
perative and  the  nimiber  of  scientifically 
trained  mineralogists  increased  materially.  It 
was  during  this  period  also  that  petrography 


and  economic  geology  began  to  be  recognized 
as  independent  disciplines. 

Not  only  did  the  expansion  of  our  surveys 
and  the  development  of  our  vast  mineral  re- 
sources, but  also  the  fostering  of  graduate 
work  by  our  older  and  larger  universities,  de- 
mand adequately  trained  specialists.  It  will 
be  recalled  that  during  the  eighties  and  early 
nineties  comparatively  large  numbers  of 
Americans  went  to  Europe  and  especially  to 
G^ermany,  to  acquire  the  latest  methods  in 
petrography  and  mineralogy. 
;  After  the  Association  of  American  Oeolo- 
gists  and  Naturalists  in  1847  voted  to  resolve 
that  organization  into  the  American  Assoda- 
iion  for  the  Advancement  of  Science,  geology 
participated  along  witii  other  sciences  in  the 
activities  of  the  association,  and  with  geog- 
raphy formed  what  is  known  as  Section 
£.  Although  at  first  the  American  Asso- 
ciation served  the  interests  of  the  geologists 
rather  satisfactorily,  nevertheless  with  the 
rapid  growth  of  the  Association  the  oppor- 
tunities for  meetings  of  a  strictly  scientific 
character  became  fewer  and  the  need  of  a 
separate  organization  began  to  foe  felt.  Ac- 
cording to  Alexander  Winchell  an  independ- 
ent organization  was  first  openly  agitated  by 
the  geologists  assembled  at  the  meeting  of  the 
American  Association  at  Cincinnati  in  1881. 
Although  a  committee  was  appointed,  which 
canvassed  the  situation  and  reported  favorably 
upon  the  organization  of  a  separate  society 
and  the  establishment  of  a  geological  maga- 
zine, no  definite  action  was  taken  at  &e  next 
meeting. 

However,  this  question  continued  to  be  con- 
sidered quite  regularly  at  successive  annual 
meetings  of  the  Association  and  the  publication 
of  the  American  Geologist  was  begun  in  Min- 
neapolis in  January,  1888.  Again  on  August 
14,  1888,  in  Cleveland,  it  was  resolved  that  the 
formation  of  an  American  Oeological  Society 
was  desirable,  and  organization  plans  were 
made.  The  first  meeting  was  held  in  Ithaca 
on  December  27,  1889,  with  a  membership  of 
137.  Thie  organization,  officially  known  as  the 
Geological  Society  of  America,  was  from  the 
beginning  independent  and  in  no  way  subor- 
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dinate  to  the  American  Association.  It  at 
onoe  became  a  great  stimulus  to  American 
geology  and  has  exerted  profound  influence 
.upon  its  development. 

I  During  the  last  two  decades  of  the  nine- 
teenth century  the  moyement  to  band  those  in- 
terested in  minerals  together  in  local  organiza- 
tions manifested  itself  in  several  of  our  large 
cities.  Thus  in  1886  the  New  York  Mineralogy 
ical  Club  was  organized  to  '^  develop  and  main- 
,tain  an  interest  in  mineralogy,  especially  in 
the  minerals  and  rocks  of  Manhattan  Island, 
iNew  York  City,  through  collecting  and  the 
etudy  and  comparison  of  existing  collections.'' 
The  club  has  been  successful  in  stimulating 
interest  in  mineralogy  in  New  York  City  and 
its  environs.  It  has  also  acquired  the  Cham- 
berlain collection  of  minerals  which  is  now  de- 
posited in  the  American  Museum  of  Natural 
History.  Beference  must  also  be  made  of  the 
fact  that  in  1802,  what  is  known  as  the  PhUa- 
delphia  Minerdlogical  Society,  was  organized, 
its  purpose  being  similar  to  that  of  the  New 
,York  Cluft).  From  time  to  time  similar  or- 
ganizations had  been  founded  in  other  locali- 
ties, all  of  wlhich  h&ye  done  much  to  stimulate 
interest  in  minerals  and  especially  of  those  of 
the  region  immediately  surrounding  the  loca- 
tion of  the  society. 

^  It  was  also  during  this  period  Ihat  a  jour- 
•nal  devoted  to  the  interests  of  the  loyer  of 
oninerals  was  founded  in  1885  by  Mr.  Arthur 
vChamberlain.  It  was  first  called  the  Ex- 
fchangers'  Monthly  but  was  subsequently 
dianged  to  the  Mineralogists'  Monthly.  In 
1892  OoldthwaUe's  Minerals  was  published. 
IFor  two  years  both  of  these  publications  ap- 
peared but  in  1894  th^  were  merged  into  the 
Mineral  Collector,  which  continued  to  appear 
vegularly  until  March  1909  when  it  was  dis- 
continued. 

I 

^  THE  MODERN  PERIOD,  1900-1920 

f  The  first  two  decades  of  the  twentieth  cen- 
tury have  been  a  period  of  enormous  develop- 
ment in  higher  education.  Attendance  upon 
pur  colleges  and  uniyersities  has  increased  by 
leaps  and  bounds.     The  physical  plants  of 


l^ese  institutions  were  greatly  extended.  The 
older  departments  of  instruction  were  mate- 
rially expanded  by  the  giving  of  more  ad- 
vanced and  iqE>ecialized  courses,  and  many  new 
departments  were  added.  Our  graduate  work 
4eyeloi>ed  rapidly.  Even  before  the  outbreak 
of  the  World  War,  fewer  and  fewer  students 
each  year  f oimd  it  necessary  to  go  to  Europe, 
as  had  been  the  custom  during  the  nineteenth 
century,  for  they  were  now  able  to  secure  the 
instruction  desired  in  our  universities.  In- 
deed, this  instruction  could  be  obtained  from 
^uaUy  competent  men  and  in  more  modem 
laboratories  with  superior  facilities  than  were 
to  ibe  found  abroad.  The  many  contributions 
jby  the  various  govermnental  bureaus  and  the 
lestablishment  of  the  (}eo-physical  Laboratory 
in  1907  gave  a  great  impetus  to  many  branches 
pf  science  in  America.  Industrial  corpora- 
(tions  also  recognized  the  imperative  need  of 
ladequately  equipped  laboratories  and  com- 
petent investigators. 

]  DuriDg  this  period,  the  development  of  sci- 
lence  was  indeed  marvelous.  This  statement 
Applies  to  no  science  more  than  it  does  to  min- 
eralogy, by  which,  term  we  obviously  include 
fwhat  may  be  readily  interpreted  as  the  broader 
field,  namely  crystallography.  Moreover,  it 
{was  during  &e  war  that  the  preeminent  posi- 
;tion  of  the  United  States  in  the  production  of 
Tninerals  and  mineral  products,  and  the  vast- 
jness  of  our  mineral  resources  were  brought 
imost  forcibly  to  the  attention  of  tlie  general 
public.  Minerabgical  methods  had  to  be  re- 
sorted to  in  the  solving  of  many  special  prob- 
lems imposed  by  the  war,  when  it  became  nec- 
essary for  us  to  establish  our  scientific 
independence.  Hence,  at  present  the  value  of 
mineralogy  is  appreciated  as  never  before. 
On  account  of  its  basic  value  in  the  training  of 
the  geologist,  chemist,  pharmacist,  forester, 
mining  engineer,  ceramist,  and  many  other 
specialized  engineers  and  techniolocrists,  miner- 
alogy has  become  in  some  of  our  larger  and 
more  progressive  institutions  what  may  be 
designated  as  a  "  service  "  science.  Further- 
more, it  is  no  longer  merely  a  descriptive  sci- 
ence but  by  virtue  of  the  development  of  many 
quantitative  methods  and  especially  as  the  re- 
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8ult  of  Hie  epoch-^making  discoveries  in*  the 
field  of  ciyBtal  structure  it  is  now  an  exact 
science  of  fundamental  importance. 


I 


THB  MINBRALOGIOAL   800IETT  OF  AMERICA 


During  the  first  fifteen  years  of  the  exist- 
ence of  the  Oeohgical  Society  of  America, 
oomparatively  few  of  its  members  were  pri- 
marily interested  in  mineralogy.  However, 
banning  wilih  the  latter  half  of  the  first 
decade  of  the  twentieth  century  the  number  of 
profeasionel  mineralogists  who  became  mem- 
bers of  the  society  increased  rapidly.  This 
group,  however,  soon  felt  that  aside  from  the 
social  aspect  of  the  meetings,  the  society  offered 
them  but  little  in  their  own  field.  Accordingly 
in  January,  1918,  Professor  Alexander  N. 
WincdieU,  of  the  Universi^  of  Wisconsin,  in 
a  letter  addressed  to  those  especially  interested 
in  mineralogy  and  petrography,  raised  the 
question  as  to  the  advisa;bility  of  organizing  a 
NcUionai  Association  of  Mineralogists  and 
Petrographers.  The  responses  were,  however, 
of  such  a  character  that  a  postponement  of  a 
s^arate  organization  was  decided  upon.  This 
question,  however,  would  not  be  downed  and 
it  came  up  annually  at  the  meetings  of  the 
Geological  Society  of  America,  so  that  finally 
at  the  Albany  meeting,  December,  1916,  a  small 
group  consisting  of  Phillips,  Van  Horn, 
Walker,  Wherry,  Whitlock,  and  the  speaker, 
decided  to  launch  an  active  campaign  looking 
toward  the  formation  of  the  Mineralogical  So- 
ciety of  America*  A  circular  letter,  signed  by 
the  above-named  committee,  was  sent  out  to 
those  most  vitally  interested  and  the  replies 
received  clearly  indicated  the  great  desirabil- 
ity of  such  an  oiganization.  However,  the 
United  States  entered  the  World  War  in  the 
following  April,  and  consequently  plans  for 
organization'  were  held  in  abeyance.  But  in 
the  meantime,  there  had  been  much  corre- 
spondence among  those  taking  a  lively  interest 
in  the  organization,  and  in  the  fall  of  1919  the 
new  society  was  again  actively  agitated.  A 
call  was  issued  for  an  oiganization  meeting 
to  be  held  at  the  time  of  the  meeting  of  the 
Geological  Society  of  America  in  Boston,  and 


on  December  30, 1919,  a  group  of  28  mineralo- 
gists met  in  the  Mineralogical  Museum  of 
Harvard  University  and  organized  the  society 
under  whose  auspices  we  are  meeting  to-day, 
and  adopted  a  provisional  constitution. 

At  this  meeting  arrangements  were  made 
whereby  the  lists  of  charter  fellows  and  mem- 
bers would  remain  open  for  one  year.  The 
question  of  affiliation  with  the  Oeclogical  So- 
ciety of  America  was  discussed  and  it  is  in- 
deed gratifying  to  know  that  during  the  year 
this  has  been  accomplished.  On  December  20, 
the  Mineralogical  Society  had  66  fellows  and 
126  members.  There  were  in  addition  189  sub- 
scribers to  the  American  Mineralogist  The 
most  enthusiastic  advocates  of  an  independent 
mineralogical  socie^  never  expected  that  sudi 
widespread  interest  could  be  stimulated  dur- 
ing the  organization  year. 

I 

AMEBIOAN  MINERALOGIST 

As  already  indicated  the  American  Mineral- 
ogist, which  was  founded  in  1916,  became  the 
Journal  of  the  Mineralogical  Society  under 
the  editorship  of  one  of  the  founders.  Dr.  E.  T. 
Wherry.  A  board  of  associate  editors  was  ap- 
pointed by  the  council  to  assist  Dr.  Wherry. 
During  the  past  year  the  Journal  has  appeared 
regularly,  the  earlier  numbers  being  consider- 
ably larger  in  size  than  had  previously  been 
the  case.  However,  on  account  of  increased 
cost  of  paper  and  printing  it  was  necessary  to 
reduce  the  size  of  the  later  numbers.  It  is 
hoped  that  as  a  result  of  the  general  readjust- 
ment of  prices  the  issuing  of  monthly  numbers 
of  from  24  to  32  pages  each  may  soon  become 
possible.  The  exact  character  of  the  Journal 
needs  to  receive  the  serious  consideration  of 
the  council,  inasmuch  as  it  must  serve  the 
widely  divergent  interests  of  several  groups  of 
the  society.  We  owe  much  to  the  energy,  skill 
and  unselfish  devotion  of  our  editor,  who  is 
constantly  striving  to  make  the  Journal  one 
of  which  American  mineralogists  may  be 
justly  proud.  This,  however,  will  require  some 
little  time  and  I  trust  that  we  may  all  be  some- 
what patient  in  this  matter. 
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GENERAL  OUTLOOK 

As  the  result  of  a  more  general  reoognition 
of  the  bafiic  importance  of  mineralogy  in  pure 
and  applied  science  and  in  various  branches  of 
industry,  and  with  a  national  society  boasting 
of  a  membership  including  the  progressive  in- 
vestigators and  devotees  of  the  subject,  and 
with  a  well  established  and  widely  recognized 
official  monthly  publication,  tiie  future  of 
mineralogy  in  America  is  assured.  The  prob- 
lems of  really  fundamental  significance  re- 
quiring a  comprehensive  knowledge  of  crystal- 
lography and  mineralogy  are  indeed  many. 
The  applications  of  the  methods  and  truths  of 
our  science  are  constantly  increasing  and  if 
America  is  to  assume  leadership  in  this  great 
field  it  can  be  most  speedily  and  advantage- 
ously accomplished  through  the  friendly  co- 
operation of  tiie  members  of  an  oiganization 
such  as  this. 

Edward  H.  Eraus 

.     MlNXRALOOICAL  liABOKATOBYy 

Univzbsitt  or  Michigan 


SEX  IN  THE  TREMATODE  FAMILY 
SCHISTOSOMIDiEi 

The  trematode  family  Schistosomidffi  in  ad- 
dition to  containing  three  species  which  pro- 
duce important  human  diseases,  viz.,  SchUto- 
soma  hoBmaiohiufn,  8.  mansoni,  and  S,  japon- 
icum,  is  interesting  because  it  is  the  only 
group  of  the  trematodes  in  which  the  sexes 
are  separate  m  the  adult  stage,  which  lives 
in  the  vertebrate.  In  this  stage  there  is  an 
extreme  sexual  dimorphism,  the  structure  of 
the  male  being  adapted  for  grasping  the 
female  in  the  gynsecophoric  canal  during 
copulation  and  the  female  having  a  very  long 
slender  body.  The  complete  life  cycles  of  the 
three  human  species  of  this  family  have  been 
worked. out  in  the  last  seven  years,  making  it 
now  possible  to  attack  the  problems  related  to 
the  determination  of  sex  and  the  development 
of  sexual  dimorphism. 

Just  what  is  involved  in  these  problems  can 

1  From  the  department  of  medical  zoology  of  the 
school  of  'hygiene  and  pablic  health  of  the  Johns 
Hopkins  University. 


perhaps  be  made  clear  by  a  brief  outline  of 
the  life  cycle  of  one  of  the  human  species  of 
this  family,  Schutosoma  japonicum.  The 
adult  of  this  species  lives  in  the  bloodvessels 
of  the  liver  and  mesenteries  of  man  and  other 
mammals  in  the  far  East  The  adults  are 
almost  always  found  in  copulation  in  the 
vessels  of  the  hepatic  portal  sjrstem.  The 
fertilized  ovum  develops  into  the  miracidium 
within  the  egg  shell  before  the  egg  escapes 
from  the  host  The  miracidium  hatches 
almost  immediately  when  the  egg  is  voided 
into  the  water  and  dies  within  a  short  time 
unless  it  comes  in  contact  with  a  small 
species  of  snail,  Blanfordta  nosophora  (Bob- 
son).  It  penetrates  vigorously  into  this  snail 
and  metamorphoses  into  a  sac-like  structure 
known  as  the  mother  sporocyst  The  germ 
cells  of  the  miracidium  are  carried  over 
directly  into  the  mother  sporopyst  and  develop 
by  parthenog^iesis  into  daughter  sporo<78ts. 
A  single  mother  sporocyst  may  live  for  a  con- 
siderable period  of  time  and  produce  several 
hundred  daughter  sporocysts.  These  daughter 
sporocysts  also  carry  germ  cells  and  produce 
by  parthenogenesis  oercariie  which  are  the 
larvsB  of  the  dioecious  vertebrate-dwelling 
adults.  These  cercarise  escape  into  the  water 
and  will  penetrate  directly  through  the  skin 
of  any  suitable  host  with  which  they  come 
in  contact.  From  the  skin  they  make  their 
way  to  the  blood  vessels  of  the  liver,  where 
they  develop  to  sexual  maturity  in  about  three 
to  four  weeks.  In  fact  I  have  seen  copulation 
in  an  experimentally  infested  mouse  nineteen 
days  after  exposure  to  these  cercarise. 

The  first  question  which  naturally  arises  in 
connection  with  the  sex  phenomena  in  this 
life  (^cle  is  how  far  back  can  the  sexual 
dimorphism  be  traced  in  the  development  of 
the  adult  from  the  cercaria  in  the  final  host 
In  a  recent  series  of  studies  on  the  develop- 
ment of  Schistosoma  japonicum  in  experi- 
mentally infested  mice  I  have  been  able  to 
distinguish  males  from  females  in  specimens 
about  0.3  mm.  in  length.  Since  the  body  of 
the  cercaria  of  this  species  is  about  0.15  mm. 
to  0.20  mm.  in  length  and  the  smallest 
sexually  mature  forms  have  a  length  of  about 
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4  nuzL  to  6  nun.  it  can  be  aeen  that  the  sexual 
dimorpliism  can  be  noted  at  a  vexy  early  stage. 
Even  in  the  smaller  stages  the  males  have  a 
distinctly  larger  oral  suck^  than  the  females 
and  the  body  is  wider.  Also  early  in  develop- 
ment the  females  show  a  larger  space  between 
the  intestinal  ceca  in  front  of  their  point  of 
union  than  do  the  males.  As  development 
proceeds  the  differences  in  size  between  the 
suckers  of  the  sexes  becomes  more  distinct 
The  males  become  broad  and  flat  and  Anally 
the  aides  of  the  post-aoetabular  region  curl 
up  to  form  the  gynsBCophoric  canaL  In  the 
females  the  body  tends  to  become  round  in 
cross  section  and  the  width  is  constantly 
much  less  than  that  of  males  of  the  same  age. 
A  detailed  description  of  this  development 
will  be  made  in  a  future  publication.  Fuji- 
nami  and  Nakamura^  in  a  pax>er  published 
in  Japanese  antedate  my  findings  on  early  sex 
dimorphism  in  Schistosoma  japonicum.  They 
were  able  to  distinguish  the  sexes  in  speci- 
mens 0.6  mm.  to  0.7  mm.  in  length,  which 
developed  in  dogs.  They  laid  especial  em- 
phasis on  differences  in  the  width  of  the  body 
and  in  the  character  of  the  intestinal  ceca 
as  characters  for  distinguishing  sex. 

The  next  question  which  arises  in  this  con- 
nection is  whether  sexual  dimorpliism  is 
present  in  schistosome  cercarise.  Although 
many  workers  bave  made  studies  and  meas- 
urements of  the  cercariffi  of  the  human 
schistosomes  no  one  has  reported  such  differ- 
ences. I  have  myself  examined  a  number  of 
cercarisB  of  S.  japonicum  with  this  point  espe- 
cially in  mind  without  noting  any  dimorpli- 
ism. Dr.  S.  Yokogawa,  of  the  Medical  College 
of  Formosa,  also  informs  me  that  he  has 
made  an  extensive  series  of  examinations  and 
measurements  of  this  cercaria  in  an  attempt 
to  find  sexual  differences  without  success. 
Since  the  cercarise  of  the  human  schistosomes 
are  very  small  and  can  extend  and  contract 
their  bodies  to  an  unusual  extent,  slight  size 
differences  might  e8cai)e  notice  in  the  living 

tPujinami^  A.,  and  Nakamnra,  H.,  1911,  "A 
demonatration  of  some  specimens  showing  the  de- 
velopment of  SeMstosoma  Japoniewn"  (Japanese). 
Bio  H  Gaku  KomM,  Vol.  1. 


specimens  and  be  difficult  if  not  impossible 
to  detect  in  measurements  of  preserved 
material 

Becently  in  some  studies  on  a  species  of 
schistosome  cercaria  with  eyespots  from  Plan- 
orhis  trivolvis  from  Douglas  Lake,  Michigan, 
I  have  been  able  to  demonstrate  two  distinct 
size  types.  This  difference  in  size  came  to  my 
attention  first  when  I  found  that  the  curve 
plotted  from  the  measurements  of  cercaria 
from  a  number  of  infected  snails  was  dis- 
tinctly bimodaL  More  extensive  studies 
showed  that  the  cercarise  of  this  species  fell 
into  two  distinct  size  groups.  I  further 
found  from  measurements  of  the  cercarin 
from  eleven  infested  snails  that  in  the  cercaritt 
coming  from  a  single  snail  only  one  of  the 
size  types  was  represented.  The  difference  in 
size  was  so  great  between  these  two  types  that 
it  could  be  recognized  with  the  naked  eye 
when  free-swimming  cercaria  of  the  two  types 
were  placed  in  separate  bottles.  Measure- 
ments of  the  length  of  the  body  of  the  larger 
type  showed  a  range  of  variation  from  0.234 
mm.  to  0.28  mm.  while  in  the  smaller  type 
the  range  was  from  0.207  mm.  to  0.24  -mrt). 
Other  measurements  of  the  body  and  tail, 
which  in  this  species  is  unusually  large;, 
showed  like  differences.  The  adult  into  which 
this  cercaria  develops  is  not  known,  although 
unsuccessful  attempts  were  made  to  introduce 
it  into  ducks  and  rats.  An  analysis  of  its 
structure,  however,  places  it  near  to  the 
human  schistosomes  in  the  family  Schisto- 
somidffi.  This  relationship  means  that  in  all 
probability  in  the  adult  stage  of  this  species 
the  sexes  are  separata  I  therefore  interpret 
the  size  differences  in  this  species  of  cercaria 
as  a  sexual  dimorphism.  If  this  view  is  ac- 
cepted the  fact  that  in  one  infested  snail  only 
one  of  the  tTPCS  of  cercaria  is  represented 
immediately  becomes  very  significant.  A  more 
detailed  account  of  the  dimorphism  of  this 
species  of  cercaria  will  be  published  later  in 
connection  with  a  study  of  its  structure  and 
activities. 

In  this  connection  must  'be  cited  the  work 
of     Tanabe,'     on     Schistosoma    japonicum. 

sTanabe,  K.,   1919,   «'A  contribution  to   the 
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This  author  found  that  in  twenty-six  out  of 
thirty-one  cases  when  the  cercariae  from  a 
single  snail  were  used  in  infesting  experi- 
mental animals  all  the  individuals  developed 
were  of  the  same  sex.  Dr.  S.  Yokogawa  haa 
given  me  permission  to  use  in  this  connection 
the  results  of  some  of  his  experiments  along 
this  line,  which  were  i>erformed  several  years 
ago.  He  found  that  when  a  cat,  dog,  or  rab- 
bit was  infested  with  the  cercarisB  from  a  single 
snail  that  worms  of  only  one  sex  would  de- 
velop. He  also  found  that  in  these  cases  the 
worms  would  not  develop  to  maturi^.  These 
two  workers  have  developed  independently 
the  same  hypothesis  to  explain  ihe  results  of 
these  exi)eriments. 

*  According  to  this  hypothesis  sex  in  the 
schistosomes  is  determined  in  the  fertilused 
egg  and  all  the  cercarise  coming  from  a  single 
miracidium  are  of  the  same  sex.  When  all 
the  individuals  derived  from  the  cercarisB  from 
a  single  snail  were  of  the  same  sex  it  would 
follow  that  the  infestation  in  this  snail  was 
from  a  single  miracidium  or  two  or  more 
miracidia  of  ihe  same  sex.  In  those  cases 
where  both  sexes  came  .from  the  same  snail, 
this  snail  must  have  been  originally  infested 
with  two  or  more  miracidia  representing  both 
sexes.  Now  my  findings  recorded  above  in  re- 
gard to  dimorphism  in  a  species  of  schisto- 
some ceroaria,  and  the  presence  in  one  snail  of 
only  one  of  these  types,  lends  further  support 
to  this  hypothesis.  Further,  eince  in  the  life 
cycle  of  8.  japonicum,  the  miracidium  and  the 
mother  sporocysrt;  are  the  only  stages  derived 
from  a  fertilized  egg,  it  is  in  these  stages  that 
sex  differentiation  would  theoretically  be  ex- 
pected. Up  to  the  present  time,  however,  no 
one  has  examined  these  stages  to  determine 
whether  they  cftiow  a  sexual  dimorphism.  My 
purpose  in  discussing  the  data  given  above 
and  the  hypothesis  derived  from  them  in  this 
preliminary  way  is  to  call  the  attention  of 
zoologists  interested  in  the  problems  of  sex  to 
the  interesting  condition  found  in  this  trema- 
tode  family.  Willum  W.  Cobt 

knowledge  of  the  morphology  and  development  of 
Sohistasoma  JapofUcvm '  *  (Japanese) .  An  abstraet 
of  a  xmper  given  before  the  Japanese  Pathological 
Society.    Igakn  ChwhZasM,  Vol.  17,  No.  6. 


ORIGIN  OF  POTATO  RUST* 

A  TEAR  ago  the  writer  called  attention  to 
the  threatened  introduction  into  the  United 
States  of  two  more  crop  pests,  the  potato  rust, 
Puccinia  Pittieriana,  and  the  peanut  rust, 
Puccinia  Arachidis.*  Since  then  the  latter 
fungus  has  been  found  in  one  field  in  Florida, 
where  all  vestige  of  it  was  at  once  destroyed. 
The  other  fungus  has  not  yet  appeared  in  the 
United  States. 

During  1918  the  potato  rust  was  very 
abundant  and  harmful  in  the  experiment 
station  grounds  at  Ambato,  Ecuador,  not  only 
upon  potatoes  but  even  more  so  on  tomatoes. 
This  was  the  first  report  of  the  rust  in  South 
America,  having  previously  been  known  only 
from  the  high  lands  of  Oosta  Bica  on  the 
potato  alona  In  Ecuador  it  showed  decided 
preference  for  North  American  varieties  of 
the  tomato.  An  excellent  illustrated  account 
of  the  rust  and  its  behavior,  with  conjectures 
on  its  origin,  was  published  in  the  bulletin  of 
the  Ambato  station  for  January,  1020,  by  the 
station  botanist,  Abelardo  Pachano.*  I  take 
the  liberty  to  quote  a  few  disconnected  sen- 
tences from  this  article,  after  changing  them 
from  the  Spanish  into  an  English  garb. 

The  rust  of  the  tomato  and  potato  is  a  wholly 
new  disease,  not  only  in  our  fields  [in  Ecuador], 
but  also  elsewhere.  Not  simply  the  fact  of  its  nov- 
elty should  interest  us,  but  more  partienlarly  its 
virulence,  its  ease  of  propagation,  and  the  enor- 
mous injuries  that  it  ocetisions;  these  considera- 
tions would  seem  to  place  it  among  the  most  seri- 
ous maladies  of  cultivated  crops. 

The  history  of  this  nut  [in  this  region]  may  be 
easily  sketched.  The  year  1918  is  demonstrated  aji 
the  date  of  its  first  appearance.  In  fact  in  the 
spring  of  that  year  we  had  occasion  to  ohserve 
very  grave  disturbances,  by  our  horticulturists 
given  the  general  name  of  plague,  in  the  tomato 
plots  from  seed  of  North  American  origin.  The 
varieties  most  attacked  were  those  by  the  names 
Acme,  Golden  Queen  and  Black-eyed  State. 
Nearly  at  the  same  time  we  noted  similar  lesions 

1  Presented  to  the  Mycological  Section  of  the 
Botanical  Society  of  America  at  the  Chicago  meet- 
ing, December  29,  1920. 

>8ciXNCB,  51:  246-247,  March  5, 1920. 

•  Boletin  de  AgriouUura  Quinta  Normal,  1 :  7-12, 
Figs.  1,  2,  January,  1920. 
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in  the  pareeb  of  potatoes  of  the  yarietj  Galvache. 
Bat  although  the  maladj  has  inereaaed  yerj  rap- 
idly and  ds  abnndaot  in  the  tomato  plots,  it  has 
not  flonrifllied  in  those  of  the  potato. 

Where  did  tiiis  new  parasite  oome  fromf  We 
have  not  met  -with  it  up  to  the  present  on  any  of 
our  wild  Solanaeeis,  so  as  to  enable  us  to  infer 
that  it  has  been  transferred  from  them  to  the 
potato  and  tomato;  neither  has  seed  been  received 
from  Goota  Biea  so  we  eould  belieye  that  it  has 
eome  from  that  locality.  T!he  trouble,  as  it  has 
manifested  itself,  has  appeared  on  plots  grown 
from  North  American  seed,  in  a  way  to  make  us 
think  that  this  new  plague  is  to  be  referred  to  the 
United  States. 

Mr.  Pachano  informs  zne  by  letter  that  the 
disease  was  not  so  prominent  during  1919  aa 
it  was  in  1918,  but  had  the  same  relative  pre- 
dominance on  the  tomatOy  especially  on  the 
19'orth  American  varieties.  He  has  also  modi- 
fied his  views  reg^arding  its  origin.  We  may 
assume,  I  think,  that  the  susceptibilily  of 
Korth  American  varieties  has  no  special  sig- 
nificance in  connection  with  the  question  of 
the  native  host  or  habitat.  The  snapdragon 
rust  has  been  known  since  1897,  and  has 
spread  throughout  the  United  States,  but  only 
recently  has  it  been  traced  to  its  native  Gali- 
f omian  hosts.  In  fact  I  think  we  can  safely 
assume  that  the  appearance  of  the  potato  rust 
in  the  gardens  of  central  Ecuador  indicates 
that  the  rust  can  be  found  on  uncultivated 
native  plants  in  that  same  region.  The 
Solanum  rusts  of  tropical  and  semi-tropical 
America  are  numerous,  but  have  been  little 
studied,  and  those  of  Ecuador  almost  not 
at  all. 

There  is  a  rust  described  from  Colombia 
on  Baraehe  edulis,  a  close  relative  of  Solanum, 
which  much  resembles  the  potato  rust  except 
that  it  has  slightly  larger  spores.  This  same 
rust  on  another  species  of  Sarache  was  found 
in  the  vicinity  of  potato  rust  on  Mt  Irazii  in 
Costa  Rica  by  E.  W.  D.  Holway,  who  tells 
me  that  the  plant  is  common  in  gardens  there, 
going  by  the  name  ^'yerba  mora.''  There  is 
also  a  very  similar  rust  known  on  the  wild 
Solanum  triquetrum,  a  vine  ranging  south- 
ward from  central  Texas  into  the  adjacent 
region  of  Mexico,  but  this  form  has  slightly 


smaller  spores  than  the  potato  rust.  Only 
actual  trial  can  show  if  these  forms  can  be 
transferred  from  one  host  to  another,  and  if 
the  sice  of  the  spores  is  in  anywise  dependent 
upon  the  host 

A  variation  in  spore-size  apparently  de- 
pendent on  the  host  is  found  to  occur  in  the 
case  of  the  snapdragon  rust^  and  cases  of  such 
size  variation  are  known  for  other  species, 
some  of  them  authenticated  by  pedigree  cul- 
tures. The  spores  from  the  potato  and  tomato 
are  remarkably  uniform  in  size.  Whether  the 
three  forms  of  Solanaoeous  rusts  here  referred 
to  are  the  same  or  not,  it  is  fairly  safe  to 
predict  that  the  potato  rust  has  originated 
somewhere  between  Ecuador  and  Costa  Rica 
on  hosts  native  to  the  localities. 


J.  C.  Abthub 


PUHDUE  UNIVXaSITV, 


SCIENTIFIC  EVENTS 

A  WORLD  ATLAS  OP  COMMBRCIAL  GBOLOOT 

Wfth  the  growth  of  American  industries 
the  known  and  the  possible  sources  of  our 
supplies  of  raw  materials  have  become  of 
greater  and  more  pressing  interest.  Even  the 
United  States— most  favored  of  nations  in 
abundance  and  variety  of  raw  materials— can 
not  be  self-sufficient;  it  must  look  beyond  its 
shores  for  supplies  as  well  aa  for  markets. 
The  study  of  the  distribution  of  mineral  raw 
materials  and  their  relations  to  the  promotion 
of  trade  and  the  control  of  industry  is  a 
branch  of  geology  and  may  best  be  termed 
commercial  geology.  Under  the  complex  re- 
quirements of  present-day  life  no  continent^ 
not  even  North  America,  can  be  self-sustain- 
ing. It  is  no  longer  enough  for  us  to  make 
an  inventory  of  the  mineral  wealth  of  the 
United  States;  we  must  supplement  that  in- 
ventory by  a  broad  understanding  of  world 
demand  and  supply.  To  set  forth  graphically 
and  to  describe  concisely  the  basic  facts  oon- 
oeming  both  the  present  and  the  future 
sources  of  the  useful  minerals  is  the  purpose 
of  a  World  Atlas  of  Commercial  Geology  just 
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issued  by  the  United  States  Geological  Sxa- 
vey,  Department  of  the  Interior. 

The  output  of  the  essential  minerals  in 
1913,  the  latest  normal  year,  may  at  least  be 
regarded  as  a  measure  of  the  "  quibk  assets " 
possessed  by  each  nation,  and  the  first  part 
of  the  World  Atlas  of  Commercial  (Geology 
has  therefore  been  planned  to  show  the  dis- 
tribution of  mineral  production  in  1913. 

ThQ  practical  value  of  this  exhibit  of  the 
world's  mineral  assets  is  evident  *  Experience 
gained  during  the  World  War  emphasizes  the 
advantage  of  an  adequate  supply  of  raw  mate- 
rials dose  at  hand,  yet  that  there  are  certain 
economic  limits  to  domestic  independence  in 
raw  materials  is  clearly  shown  by  the  readjust- 
ments already  made.  The  more  facts  we 
possess  bearing  upon  the  relative  quantity  and 
the  relative  availability  of  the  mineral  re- 
sources of  our  own  and  of  other  countries,  the 
better  able  will  be  our  captains  of  industry  to 
decide  whence  th^y  should  derive  their  raw 
material.  The  mines  of  the  United  States 
should  be  looked  upon  primarily  as  tributary 
to  the  many  mills,  shops,  and  factories  in 
which  the  skilled  labor  of  the  country  may 
find  its  opportunity  for  a  livelihood.  The 
output  of  raw  minerals  measures  only  the 
first  step  in  industry. 

More  than  a  score  of  geologists  have 
cooperated  in  the  preparation  of  this  atlas, 
which  was  first  undertaken  during  the  World 
War  as  a  part  of  the  task  of  keeping  Amer- 
ican industries  supplied  with  raw  material 
and  is  to  be  regarded  therefore  as  a  by- 
product of  the  war-time  activities  of  the  Geo- 
logical Survey. 

AWARDS  OP  THE  LOUTREUIL  FOUNDATION 
OP  THE  PARIS  ACADEMY 

Among  the  awards  made  this  year,  as  we 
learn  from  the  report  in  Nature,  are  the  fol- 
lowing: 

(1)  10,000  francs  to  Charles  Alluaud  and  to  B. 
Jeannel,  for  the  study  of  the  zoological  and  botan- 
ical material  collected  by  them  in  the  high  moun- 
tains of  eastern  Africa  and  for  the  publication  of 
the  results. 

(2)  5,000  francs  to  Jules  Baillaud,  for  the  es- 


.  talblishmeat  of  a  recording  microphotometer  of  the 
type  suggested  in  1912  by  P.  Kocii. 

(3)  3,000  francs  to  Henry  Bourget,  director  of 
the  Marseilles  Observatory,  for  the  Joumal  det 
Ohtervateurs, 

(4)  2,000  francs  to  Clement  Oodron,  for  his  re- 
searches on  the  sawing  of  metals. 

(5)  5,000  francs  to  the  School  of  Anthropology, 
for  the  publication  of  the  Bevue  d'AfUhropologie, 

(6)  4,000  francs  to  Justin  Jolly,  for  the  publi* 
cation  of  a  work  on  blood  and  hamatoporesis. 

(7)  7,000  francs  to  Louis  Joubin,  for  the  publi- 
cation of  the  results  of  the  Prench  Antarctic  Ex- 
pedition. 

(8)  3,000  francs  to  the  late  Jules  Laurent,  for 
the  publication  (under  the  direction  of  Gaston 
Bonnier)  of  a  work  on  the  flora  and  geography  of 
the  neighborhood  of  Bheims. 

(9)  3,000  francs  to  Henri  Brocard  and  L€on 
Lemoyne,  for  the  publication  of  the  second  and 
third  volumes  of  their  work  entitled  "Courbes 
g6om4triques  remarquables  planes  et  gauohes." 

(10)  2,000  francs  to  A.  Menegauz,  for  the 
Bevue  franQoise  d*Omitholog%e. 

(11)  5,000  francs  to  (Tharles  Nordmann,  for  his 
researches  on  stellar  photometry. 

(12)  8,000  francs  to  the  Zi-Ka-Wei  Observatory, 
in  China  (director,  B.  P.  Gauthier),  for  recording 
time-signals  from  distant  centers. 

(13)  2,000  francs  to  O.  Parent,  for  his  studies 
on  a  group  of  Diptera. 

(14)  10,000  francs  to  G.  Pruvot  and  G.  Baco- 
yitza,  directors  of  the  Archives  de  Zoologie  ex- 
p4rimentale  et  gSn&rale,  for  this  publication. 

(15)  6,000  francs  to  Alcide  BaiUiet,  for  the  pub- 
lication of  researches  on  the  parasites  of  the  do- 
mestic a^niwiftla'  of  Indo-CSiina. 

(16)  4,000  francs  to  J.  J.  Bey,  for  the  publica- 
tion of  a  botanical  geography  of  the  Gentral 
Pyrenees. 

(17)  10,000  francs  to  Maximilien  Bingelmann, 
for  researches  relating  to  the  physical  and  me- 
chanical constants  of  metals  intended  to  be  used 
in  the  construction  of  agricultural  machines. 

(18)  12,000  francs  to  the  Academy  of  Sciences, 
for  the  establishment  of  a  catalogue  of  scientific 
and  technical  periodicals  in  the  libraries  of  Paris. 

It  was  pointed  out  by  the  council  in  1917,  that, 
although  the  special  object  of  this  foundation  was 
the  promotion  of  original  research,  up  to  that  time 
requests  for  assisting  work  to  be  carried  out  ac- 
cording to  a  well-defined  scheme  had  been  exceed- 
ingly few  in  number. 
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THE   AMERICAN   JOURNAL    OP   TROPICAL 
MEDICINE 

The  American  Society  of  Tropical  Medi- 
dne  announces  a  new  publication  for  phys- 
icians and  research  workers,  to  be  known  as 
The  American  Journal  of  Tropical  Medicine. 
The  announcement  says: 

'^  The  genera]  experience  of  the  medical  sci- 
ences has  fully  demonstrated  the  advantages 
which  accrue  from  the  segregation  of  special 
subjects.  A  central  organ  for  the  prompt 
presentation  of  articles,  that  are  now  scattered 
over  a  wide  field,  or  the  lack  entirely  of  a 
proper  medium  to  turn  to  for  publication,  will 
be  a  great  convenience  to  those  interested  in 
the  study  of  tropical  diseases,  and  also  serve  to 
stimulate  the  growth  and  development  of  the 
subject  The  purpose  of  the  new  Journal 
will  be  to  serve  as  a  medium  for  the  dissemi- 
nation of  reliable  information  from  every 
source,  with  regard  to  the  clinical  and  other 
phases  of  the  nature,  treatment^  and  preven- 
tion of  tropical  diseases." 

The  Journal  will  be  published  bi-monthly 
by  the  Williams  and  Wilkins  Company,  Bal- 
timore^ Md.  The  transactions  of  the  annual 
meetings  of  the  American  Society  of  Tropical 
Medicine  will  be  published  in  the  Journal. 
Various  reports,  lists  of  members,  and  such 
other  information  as  may  be  suitable  will  also 
appear.  Other  papers,  whether  from  members 
or   not,   will   also   be   published. 

The  following  are  members  of  the  editorial 
stafF: 

Editor:  H.  J.  Nichols,  Medical  Corps,  U.  S. 
Army,  Army  Medical  School,  Washington, 
D.  C;  Advisory  Editorial  Board:  B.  K  Ash- 
ford,  Medical  Corps,  U.  S.  Army,  San  Juan, 
Porto  Rico;  C.  C.  Bass,  Tulane  University, 
New  Orleans,  La.;  M  F.  Boyd,  Universily  of 
Texas,  Galveston,  Texas;  C.  F.  Craig,  Medical 
Corps,  U.  S.  Army,  Army  Medical  School, 
Washington,  D.  C;  George  Dock,  Washing- 
ton Uniyersity;  Simon  Flexner,  BockefeUer 
Institute^  New  York  City;  William  Erauss, 
Memphis,  Tenn.;  W.  D.  McCaw,  Assistant 
Surgeon  General,  U.  S.  Army,  Army  Medical 
School,  Washington,  D.  C;  Q.  W.  McCoy, 
director,  B^gienic  Laboratory,  U.  S.  P.  H.  S., 


Washington,  D.  C;  K.  F.  M^er,  University 
of  California,  San  Francisco,  Calil;  E.  H. 
Bansom,  Department  of  Agriculture^  Wash- 
ington, D.  C;  B.  P.  Strong,  Harvard  Uni- 
versity; A.  J.  Smith,  Universily  of  Pennsyl- 
vania; E.  R  Stitt,  surgeon  general,  U.  S. 
Navy;  W.  S.  Thayer,  Johns  Hopkins  Uni- 
versity; E.  J.  Wood,  Wikoington,  N.  C; 
Ex-officio  Advisory  Editorial  Board,  The 
American  Society  of  Tropical  Medicine:  J.  M 
Swan,  president;  K  F.  Meyer,  first  vice-presi- 
dent; V.  G.  Heiser,  second  vioe-i^esident; 
S.  K.  Simon,  secretary  and  treasurer;  A«  J. 
Smith,  assistant  secretary  and  treasurer; 
George  Dock,  councillor;  C.  L.  Furbush, 
councillor;  J.  F.  Siler,  councillor;  J.  H. 
White,  councillor;  C.  S.  Butler,  councillor. 

THE  SCIENTIPIC  STAPP  OP  THE  AMERICAN 

MUSEUM   OP   NATURAL  HISTORY 

In  appointing  the  scientific  staff  of  the 
American  Museum  of  Natural  History  for 
1921,  the  board  of  trustees  has  made  a 
number  of  changes  and  promotions,  some  of 
which  have  already  been  noted  in  Scienoe. 
The  senior  curator  of  the  staff.  Dr.  Joel  A. 
Allen,  has  been  promoted  to  be  honorary 
curator  of  mammals,  in  order  that  he  may 
devote  his  entire  time  to  his  researches.  Dr. 
Allen  is  in  his  eighty-third  year  and  for  more 
than  85  years  has  been  the  head  of  the  de- 
partment of  mammalogy.  This  relief  from 
the  responsibility  of  administrative  work 
comes  as  a  welcome  change  to  Dr.  Allen,  who 
speaks  of  his  new  appointment  in  the  follow- 
ing language: 

I  wish  to  express  to  you,  and  tlirough  you  to 
the  board  of  trustees,  my  deep  appreeiation  of  this 
honor,  and  of  the  privileges  accompanying  it,  thus 
awarded  me.  It  will  be  a  great  solace  to  me  dur- 
ing such  time  as  may  remain  to  me  for  the  prose- 
cution of  research  work,  which  I  am  still  able  to 
pursue  with  unabated  zest  and  pleasure. 

The  trustees  have  created  a  new  depart- 
ment designated  as  comparative  anatomy  and 
have  appointed  Dr.  William  K.  Gregory  to  the 
curatorship  as  a  recognition  of  Dr.  Gregory's 
contributions    to    anatomy    and    vertebrate 
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paleontology,  which  have  been  largely  carried 
on  at  the  museum  during  the  22  years  that 
he  has  been  connected  with  it  Dr.  Gregory 
will  have  associated  with  him  in  the  new  de- 
partment Dr.  J.  Howard  McGregor,  who  has 
been  appointed  associate  in  human  anatomy. 

The  staflf  in  ornithology,  under  the  leader- 
ship of  Dr.  Frank  M.  Chapman,  has  been 
stren^rthened  by  the  appointment  of  Dr. 
Robert  Cushman  Murphy  as  associate  curator 
of  marine  birds.  Dr.  Murphy  will  devote 
himself  particularly  to  the  studies  on  the 
birds  of  the  Brewster-Stanford  Collection  and 
to  the  collection  which  will  be  obtained  by  the 
Whitn^  South  Sea  Expedition 

The  former  department  of  invertebrate 
zoology  has  been  reorganised  as  two  depart- 
ments, namely,  lower  invertebrates  and  ento- 
mology. Dr.  Henry  E.  Crampton  has  been 
appointed  honorary  curator  of  the  new  depart- 
ment of  lower  invertebrates  and  will  confine 
his  attention  to  his  Poljrnesian  researches. 
Mr.  Roy  W.  Miner  is  appointed  associate 
curator  in  charga 

Dr.  Frank  E.  Lutz  has  been  promoted  to 
the  curatorship  of  the  new  department  of 
entomology. 

Further  staff  changes  or  promotions  are  as 
follows: 

PROMOTIONS 

Lower  Invertebrates:  WiSard  G.  Van  Name,  assist- 
ant to  assistant  curator. 

Ornithology:  Ludlow  Griseom,  assistant  to  assist- 
ant curator. 

Anthropology:  N.  C.  Nelson,  assistant  curator  to 
associate  curator  of  North  American  archeol- 
ogy; H.  J.  Spinden,  assistant  curator  to  asso- 
ciate curator  of  Mexican  and  Central  Ameri- 
can archeology. 

NZW  APPOINTMINTS 

Comparative  Anatomy:  S.  H.  Chubb,  assistant  in 
osteology. 

Public  Education:  Grace  E.  Fisher,  assistant. 

Ichthyology:  E.  W.  Gudger,  associate  in  ichthyol- 
ogy. 

Mammalogy:  Carl  E.  Akeley,  associate  in  mammal- 
ogy. 

Entomology:  Herbert  F.  Schwarz,  research  asso- 
ciate, Hymenoptera. 


The  title  of  the  department  of  physiology 
has  been  changed  to  read  department  of  com- 
parative physiology. 


SCIENTIFIC  NOTES  AND  NEWS 

At  a  meetiucT  of  the  trustees  of  the  Eliza- 
beth Thompson  Science  Fund*  held  on  F^ 
ruary  26,  the  following  grants  were  voted:  Dr. 
T.  Bzailsford  Robertson,  Adelaide,  South  Aus- 
tittlia,  $250  for  the  purchase  of  a  comptometer 
for  uae  in  a  statistical  atuc^y  of  gixywtk  Dr. 
Donald  Macomber,  Boston,  $300  for  an  in- 
vestigation of  the  effects  of  diet  on  fertility. 
Dr.  W.  J.  Ksher,  Woods  Hole,  $76  for  a  study 
of  low  sun  phenomena  (sunrise  and  sunset  and 
horizon  mirage).  Dr.  H.  G.  Barbour,  New 
Haven^  $300  for  an  investigation  into  the  heat 
regulatory  mechsanism  of  the  body. 

Lawrence  J.  Henderson,  professor  of  bio- 
logical chemistry,  has  been  appointed  Harvard 
exchange  professor  to  Franoe  and  will  lecture 
at  the  Soibonne  during  the  second  half  of  the 
present  academic  year. 

Professor  William  Alanson  Brtan,  form- 
erly curator  in  the  Bishop  Museum  and  pro- 
fessor of  zoology  and  geology  in  the  University 
of  Hawaii,  has  been  appointed  director  of  the 
Los  Angeles  Science  Museum  of  History,  and 
Art,  where  he  succeeds  the  late  Frank  Dagget. 

Dr.  F.  O.  Harrison,  principal  of  Macdonald 
OoUoge,  was  elected  as  presid^it  of  the  Society 
of  American  Bacteriologists,  at  their  annual 
meetiog  held  at  Chicago. 

At  the  annual  meelting  of  the  Boyal  Meteoro- 
logical Society  the  following  were  elected  offi- 
cers: President,  R  H.  Hoc^er.  Vice-presi- 
dents, J.  Baxendell,  W.  W.  Bryant^  Sir  Napier 
Shaw  and  Dr.  E.  M.  Weddei{>unk  Treasurer, 
W.  V.  Graham.  Secretaries,  J.  S.  Dines,  L.  F. 
Biohaxdbon  and  G.  Thomson. 
""During  the  current  year  the  University  of 
Texas  established  two  lectureships  to  be  filled 
by  distinguished  scholars  from  other  univer- 
sities. Professor  E.  G.  Conklin,  of  Princeton 
Universily,  was  invited  to  Texas  to  fill  the 
first  engagement  During  the  week  beginmng 
February  28  Dr.  Conklin  gave  a  series  of  five 
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lectures,  two  to  the  general  public  and  three 
seminar  lectures  to  advanced  students  in  the 
biological  departments.  Professor  Conklin 
will  also  lecture  at  Houston,  Galveston  and 
San  Antonio. 

On  the  evening  of  February  22,  Professor 
F.  R  Watson,  of  the  University  of  Illinois, 
delivered  an  illustrated  lecture  on  ''  Acoustics 
of  auditoriums"  before  (the  Illinois  Society  of 
Archiltects  at  the  Chicago  Art  Museum. 

Frederick  Q.  Olapp,  of  New  York  City,  an 
authority  on  petroleum  geology,  is  giving  a 
series  of  twelve  lectures  on  that  subject  at 
Harvard  University,  b0ginning  on  Tuesday, 
March  8. 

Dr.  Harlow  Shapley,  of  the  Mount  Wilson 
Observatory,  gave  a  series  of  illustrated  lec- 
tures in  San  Francisco  and  Berkeley,  Feb- 
ruary 25  and  27,  on  the  following  subjects: 
"  New  stars  and  variable  stars,''  Astronomical 
Society  of  the  Pacific,  Native  Sons'  Hall,  San 
Francisco;  '^On  the  fracture  of  the  galactic 
system,"  astronomical  department  of  the  Uni- 
versity of  California;  ''  The  dimensions  of  the 
sidereal  universe,"  California  Academy  of 
Sciences,  Golden  Gate  Park,  San  Francisco. 

The  joint  spring  meeting  of  the  Association 
of  American  Geographers  and  the  American 
Geogmplncal  Society  will  be  held  in  New 
Tork  City  on  April  22  and  23.  The  complete 
program  for  the  meeting  will  be  published  in 
the  near  future. 

The  third  annual  meeting  of  the  American 
Society  of  Mammalogists  will  be  held  in 
Wasihington,  D.  C,  from  May  2  to  4.  Sessions 
devoted  to  the  reading  of  papero,  discussion 
and  business,  will  be  held  from  10  a.m.  to  4.80 
P.U.,  each  day,  in  the  New  National  Museum. 
A  session  may  also  be  arranged  for  the  even- 
ing of  May  2.  Opportunities  will  be  offered 
to  visit  various  places  of  zoological  interest  in 
the  city,  ftnd  the  usual  social  functions  will 
be  arranged. 

The  annual  meeting  of  the  American  Asso- 
ciation of  Pathologists  and  Bacteriologists  will 
be  held  at  Cleveland,  Ohio,  on  March  25  and 
26.    Dr.  Howard  T.  Earsner  is  the  president 


The  next  annual  meeting  of  the  American 
Astronomical  Society  will  be  held  at  the  Van 
Vleck  Observatory,  Wesleyan  University, 
Middletown,  Connecticut,  from  August  30  to 
September  2,  1921. 

.  The  second  annual  meeting  of  the  South- 
western Geological  Society  will  be  held  on 
March  18,  at  Tulsa,  Oklahoma.  The  first 
bulletin  of  ibe  society  will  be  ready  for  dis- 
tribution about  that  time.  The  society  has  a 
membership  of  one  hundred  and  seventy-nine. 
Sections  have  been  organized  at  Austin, 
Texas;  Houston,  Texas;  Ardmore,  Oklahoma; 
Okmulgee,  Oklahoma;  Duncan,  Oklahoma; 
Dallas,  Texas,  and  Shreveport,  Louisiana. 
'Visiting  geologists  in  any  of  these  localities 
are  invited  to  attend  the  section  meetings. 

The  Indian  Botanical  Society  has  recently 
been  organized  with  a  charter  membership  of 
eighty-five.  The  officers,  who  serve  until  the 
meeting  of  January,  1922,  are  as  follows: 
President,  Winfield  Dudgeon;  Vtee-presideni, 
W.  Bums;  Secreiary-ireaaurer,  Shiv  Ram 
Kashyap;  Councilors,  Biibal  Saimi  and  Bai 
Bahadur  K  Bangachari.  The  society  had  its 
inception  in  a  resolution  passed  by  the  Botan- 
ical Section  of  the  Indian  Science  Congress 
at  the  Nagpur  meeting  in  January,  1920. 
.  The  Eye-Sight  Conservation  Council  of 
America  with  (headquarters  in  New  York  City, 
was  recently  organised,  and  Mr.  L.  W.  Wal- 
lace, New  York,  was  elected  president,  and  Dr. 
Casaius  D.  Wesoott^  Chicago,  vice-president 
Drs.  Frederick  R  Green,  Chicago;  W.  S. 
Bankin,  Baleigh,  N.  C. ;  Arthur  L.  Day,  Wash- 
ington, D.  C,  and  Allan  J.  McLaughlin,  U.  S. 
P.  H.  S.,  Washington,  D.  C,  are  members  of 
the  board  of  councilors.  The  council  has  for 
its  object  the  conservation  and  improvement 
of  viaion  by  arousing  public  interest  in  eye 
hygiene,  especially  as  it  pertains  to  defective 
vision  and  the  protection  /oi  the  eyes  in  hazar- 
dous occupations. 

The  trustees  of  the  American  Medical  As- 
sociation have  made  an  appropriation  to  fur- 
ther meritorious  research  in  subjects  relating 
to  scientific  medicine  and  of  practical  interest 
to  the  medical  profession,  which  might  not  be 
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carried  out  for  lack  of  funds  at  hand.  Appli- 
cationa  for  gprants  should  be  sent  to  the  Com- 
mittee on  Scientific  Research,  American  Med- 
ical Association,  535  North  Dearborn  Street, 
OhicagOy  before  April  1, 1921,  when  action  will 
be  taken  on  the  applications  at  hand. 

Dr.  J.  Paul  Ooode  (Minnesota,  '89),  of  the 
department  of  geography  of  the  University  of 
Chicago,  gave  an  address  on  ^^  Coal  and  civili- 
zation "  at  the  annual  banquet  of  the  General 
Alumni  Association  at  the  University  of  Min- 
nestota,  on  February  18.  The  occasion  was 
the  fifty-third  anniversary  of  the  founding  of 
the  University  of  Minnesota. 
,  Dr.  S.  B.  Wolbach,  associate  professor  of 
pathology  and  bacteriology.  Harvard  Univer- 
sity, will  deliver  the  eighth  Harvey  Society 
lecture  at  the  New  York  Academy  of  Medi- 
cine on  Saturday  evening,  Mardh  12.  His 
subject  will  be  "  Typhus  fev^r  and  rickettsia." 

Suroeon-Oekeral  Ireland  has  completed 
plans  to  have  prominent  physicians  of  the 
country  deliver  addresses  before  the  General 
Staff  CoUege  at  Washington.  Dr.  Joel  E. 
Goldthwait,  Boston,  and  Dr.  Thomas  W.  Sal- 
mon, New  York,  recently  went  to  Washing- 
ton to  speak  at  the  college. 

The  Washington  Section  of  the  American 
Institute  of  Mining  and  Metallurgical  Engi- 
neers held  a  supper  and  meeting  at  the  In- 
terior Department  on  January  14.  Dr.  H. 
Foster  Bain,  the  newly  appointed  director  of 
the  Bureau  of  Mines,  lectured  on  '*  Mines  and 
mining  in  the  far  east" 

On  behalf  of  the  subscribers  to  the  Poynting 
Memorial  Fund,  the  portrait  of  the  late  Pro- 
fessor J.  H.  Poynting  by  Mr.  Bernard  Munns 
has  been  presented  to  the  University  of  Bir- 
mingham, and  Mr.  W.  Waters  Butler  has  pre- 
sented the  portrait  of  the  late  Professor 
Adrian  Brown  by  the  same  artist 

Dr.  William  Miller  Welch,  an  authority 
on  contagious  diseases,  and  for  more  than  fifty 
years  connected  with  the  Philadelphia  Bureau 
of  Health,  and  professor  in  the  graduate 
school  of  medicine  of  the  University  of  Penn- 
sylvania, has  died  at  the  age  of  eighty-three 
years. 


Dr.  F.  J.  V.  Skiff,  director  of  the  Field 
Museum,  Chicago,  died  on  February  24  at  the 
age  of  sizty-nine  years. 

The  North  Carolina  Department  of  Agri- 
culture announces  the  death  of  Dr.  James 
Marion  Pickel,  for  many  years  past  the  feed 
chemist  of  the  department 

Dr.  J.  C.  Caik,  editor  of  the  publications  of 
the  London  Chemical  Society  and  autlior  of 
works  on  synthetic  dyestufFs,  died  on  January 
81  at  the  age  of  fifty  years. 

Alfred  Oabriel  Nathorst,  the  eminent 
Swedish  geologist  and  i>aleobotanist,  died  at 
Stockholm  on  January  20,  in  his  seventy-first 
year. 

Professor  T.  Mitake,  of  the  depaitment  of 
zoology  of  the  Agricultural  College  of  the 
Imperial  University  of  Tokyo,  died  on  Feb- 
ruary 2  of  typhoid  fever  which  at  that  time 
was  prevalent  in  Tokyo.  Professor  Miyake 
will  be  remembered  as  the  author  of  a  large 
two-volume  work  on  the  entomology  of  Japan, 
a  review  of  which  was  published  in  Science 
some  months  ago. 

The  request  is  made  to  botaniert^  to  supply 
the  department  of  botany  of  the  Alabama 
Polytechnic  Insrt^itute  with  separates  and  other 
publications  to  help  restore  the  library  which 
was  lost  in  the  fire  which  destroyed  the  agri- 
cultural building. 

The  sum  of  $500,000  has  been  given  by  Dr. 
Frank  Schambeig,  Dr.  John  A.  Eohner  and 
Professor  George  M.  Eaiziss  to  the  dermato- 
logioal  research  laboratories  of  the  University 
of  Pennsylvania  for  the  support  of  mescal  re- 
search. The  sum  represents  the  profits  received 
by  the  laboratories  during  the  war  from  the 
sale  of  the  drug  arsphenamine,  a  solution  for 
German  salvarsan.  Its  manufacture  was  the 
result  of  experiments  conducted  in  the  derma- 
tological  research  laboratories  by  Dr.  Scham- 
berg  and  his  two  assistants,  Dr.  Kolmer,  pro- 
fessor of  pathology  and  bacteriology  of  the 
graduate  school  of  medicine  of  the  University 
of  Pennsylvania,  and  G^ige  M  Raisiss,  pro- 
fessor of  chemotherapy  at  the  same  school  of 
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the  umTeirsity.    Dr.  Scbamberg  was  director  of 
the  Research  Institute. 

The  magnetic-survey  yacht  Carnegie,  under 
the  command  of  J.  P.  Ault,  arrived  at  San 
Francisco  on  February  19.  After  re-outfitting 
there,  she  wiU  continue  her  present  circum- 
navigation cruise^  which  was  begun  at  Wash- 
ington in  October,  1919,  and  has  an  aggregate 
lengfth  of  about  62,000  nautical  miles.  She  will 
cruise  in  the  Pacific  Ocean  until  about  Sep- 
tember and  thence  return  via  the  Panama 
Oanal  to  Washington  in  October. 

Public  lectures  under  the  auspices  of  the 
New  York  Oily  CoUege  Chemical  Society,  in 
the  Doremus  Lecture  Theatre  at  four-thirty 
P.M.  are  announced  as  follows: 

March  7.  ''Beyond  the  laboratory/'  EUwood 
Hendriek. 

March  15.  "The  service  of  the  synthetic  dye 
industry  to  the  state,"  Marston  Taylor  Bogert, 
profesBor  of  ehemistry  at  Colombia  Univerflity. 

March  23.  "The  trail  of  the  dtemist  in  the 
packing  industry,"  Charles  H.  MaoDowell,  presi- 
dent, Armour  Chemical  Company. 

April  8.  "EzploBives  in  war  and  peace,"  Er- 
nest M.  Symmea,  Hercules  Powder  Co. 

April  14.  "Chemical  evolution,"  Daniel  D. 
Jackson,  professor  of  chemical  engineering  at  Co- 
lumbia University. 

The  Southwestern  Division  of  the  American 
Association  for  the  Advancement  of  Science 
announces  the  following  lectures  at  El  Paso: 

February  15.    ' '  How  to  live, ' '  Dr.  Jenness. 

March  1.  "Alien  insect  enemies,"  Benjamin 
Druekermaur. 

March  14.  "The  mechanism  of  heredity,  de- 
velopment and  evolution,"  Edwin  Grant  Conklin, 
of  Princeton  University. 

March  15.  "Historical  progress  in  chemical 
theory,"  P.  H.  Seamon. 

April  5.    "Beclamation  work,"  L.  M.  Lawson. 

April  19.  "Great  American  scientists:  Major 
J.  W.  Powell  and  Professor  Langley,"  E,  C.  Pren- 
tiss. 

May  3.  "  Southwestern  agricultural  problems, ' ' 
Bobert  8.  Trumbull. 

May  — ,  "ArduBology,"  Edgar  L.  Hewett,  of 
the  School  of  American  Besearch,  Santa  Fe,  N.  M. 

May  17.  "Crystallography,"  James  C.  Cri- 
ehett. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

Bt  the  will  of  Miss  Helen  F.  Massey  a 
legaoy  of  $500,000  has  been  left  to  the  Uni- 
versity of  Penn^lvania,  It  is  reported  that 
one  of  the  conditions  of  the  bequest  is  that 
the  income  shall  be  used  for  increasing  the 
salaries  of  members  of  the  college  faculty. 

Harold  Hibbebt,  Ph.D.,  Sc.D.,  assistant 
professor  in  Yale  University,  has  been  pro- 
moted to  an  associate  professorship  of  applied 
chemistry,  and  assigned  to  the  graduate 
school  and  the  Sheffield  Scientifus  SchooL 

Dr.  Hugh  C.  Muldoon,  professor  of  chem- 
istry at  the  Albany  College  of  Pharmacy,  has 
become  dean  and  professor  of  chemistry  in 
the  School  of  PharmaQy,  Valparaiso  Univer- 
sity. 

The  biology  department,  Macdonald  Ool- 
lege,  has  been  divided  into  two  departznents, 
the  department  of  entomology  and  zoology, 
under  Professor  William  Lochhead,  and  the 
department  of  botany,  under  Professor  B.  T. 
Dickson.  Dr.  G.  P.  McKostie,  Ph.D.  (Cor- 
nell, '17),  has  been  appointed  assistant  pro- 
fessor in  the  cereal  husbandry  department  in 
charge  of  grass  and  clover  investigations,  and 
Walter  BifFen,  B.Sc.  (Wales  '06),  has  been 
appointed  lecturer  in  the  department  of 
botany. 


DISCUSSION    AND   CORRESPONDENCE 

MUSICAL  NOTATION 

To  THE  Editor  of  Science:  While  musical 
notation  is  not  a  matter  of  great  scientific 
interest,  reform  presumably  is. 

The  desirability  of  the  changes  advocated 
by  Professors  Huntington  and  Hall  may  be 
admitted.  This  leaves  the  space  available  for 
briefly  discussing  the  cost. 

The  reform  of  printing  implies  (1)  reprint- 
ing all  existing  music,  and  (2)  scrapping 
some  machinery,  type,  etc. 

There  is  also  an  ideal  cost.  Whatever  the 
exact  methods  of  physical  science  may  ulti- 
mately reveal  as  to  the  pitch  in  orchestral 
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playing,  there  is  no  question  for  instance  that 
a  succession  of  notes,  G,  G  sharp,  A  and  a 
succession  G,  A  flat,  A,  are  musically  distinct, 
and  that  each  actual  sound  on  the  piano  is  a 
symbol  used  to  stand  in  turn  for  many 
musical  entities.  The  reformed  method  would 
destroy  the  signs  of  some  of  these  distinctions 
and  reduce  playing  at  sight  to  striking  a  suc- 
cession of  notes  with  little  chance  of  pre- 
vision of  the  musical  meaning. 

As  to  the  reformed  keyboard  there  is  again 
an  obvious  material  if  no  clear  ideal  loss. 
However  the  judgment  that  the  simplification 
of  "physiological  reflex'*  is  of  much  value 
might  be  demurred  to.  One  can  conceive  a 
psychologist  taking  the  stand  that  a  reflex  is 
a  reflex,  and  a  musician  saying  that  he  had 
established  the  reflexes  and  forgotten  the 
process.  Finally  we  might  have  a  violinist 
objecting  to  the  pianist  borrowing  his  G  def 
and  returning  it  in  a  damaged  condition,  for 
advantages  on  the  keyboard  would  be  disad- 
vantages on  the  fingerboard  where  the  hand 
covers  an  octave  diatonically  and  the  acci- 
dentals are  made  by  a  special  finger  move- 
ment. 

If  musicians  should  bring  forward  these 
matters  it  must  not  be  inferred  that  they  are 
opposed  to  reform.  On  the  contrary  most  of 
them  desire  it  but  can  not  meet  the  bill.  The 
piano  is  no  worse  off  than  other  instruments, 
probably  better.  A  tenor  trombone  player  in 
the  ordinary  week's  work  may  have  to  read 
from  music  written  in  six  or  seven  different 
^stems,  but  the  world  rarely  hears  his  com- 
plaints. 

B.  P.  Baker 

lowA^CiTT,  Iowa 

MIRAQB  AT  SEA 

To  THE  Editor  of  Science  :  In  the  Sections 
reports  of  the  meeting  of  the  B.  A.  A«  S., 
Bristol,  1875,  p.  26,  M.  J.  Janssen  gave  a 
brief  summary  of  his  observations  and  con- 
clusions with  regard  to  mirage  at  sea.  As 
this  happens  to  connect  with  a  phase  of  low 
sun  phenomena  in  which  I  am  interested,  and 
as  I  find  no  trace  of  any  further  publication 
by  him,  I  would  be  glad  to  receive  informa- 


tion as  to  whether  he  published  further  on 
this  subject  Willard  J.  Fisher 

Woods  Holx^  Mass. 

THE  SIDEWALK  MIRAGE 

To  THE  Editor  of  Science:  My  first  experi- 
ence with  the  sidewalk  mirage  described  by 
Professor  McNair  in  your  issue  of  August  27, 
was  on  a  smoothly  paved  straight-away  be- 
tween Canton  and  Alliance,  Ohio.  The  time 
was  three  o'clodc  p.m.  of  a  very  hot  day  in 
August^  1918,  the  temperature  being  just 
about  100°.  We  were  headed  east  on  a  level 
stretch,  while  about  a  mile  ahead  of  us  on  a 
slightly  higher  level  was  a  oar  apparently  sub- 
merged in  water  to  a  depth  of  about  two  feet. 
A  woman  crossing  the  roadway  was  ^^in" 
up  over  her  knees.  As  none  of  our  party  had 
ever  seen  such  a  reflection  we  got  out  of  the 
car  lest  it  might  be  caused  by  the  windshidd. 
At  first  the  vision  was  lost  until  we  discovered 
that  the  angle  of  vision  was  so  small  that  we 
had  to  hunt  for  it,  when  it  remained  clear  and 
distinct  as  long  as  we  had  the  time  to  watch  it. 

Since  that  time  I  have  seen  a  number  of 
similar  reflections,  some  in  warm  weather  and 
others  in  cold;  which  leads  me  to  conclude 
that  heat  is  not  necessary  to  produce  them. 
The  distance  appears  to  govern  the  height 
from  the  groimd  as  I  have  seen  one  within  a 
distance  of  a  square  and  it  was  within  two 
or  three  inches  of  the  surface.  The  surface 
reflection  mentioned  by  Mr.  Piatt  in  your 
issue  of  September  27  is  not  uncommon,  but 
could  never  be  mistaken  for  the  mirror-like 
surface  of  the  mirage  after  you  have  seen  a 
real  one.  Such  explanations  as  I  worked  out 
in  1918  were  upset  the  following  winter  and 
I  shall  watch  with  interest  for  further  in- 
formation that  may  be  offered. 

C.  P.  Du  Shane 

A   RAINBOW   AT   NIGHT 

To  the  Editor  of  Science:  About  11  p.m. 
on  Thursday,  November  18,  while  waiting 
for  a  street  car,  I  saw  a  clearly  defined  rain- 
bow— a  phenomenon  which  is  possibly  of 
sufficiently  rare  occurrence  at  night  to  be  of 
interest  to  some  of  your  readers. 

A  drizzling  rain  was  falling  overhead,  but 
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stars  were  shining  brightly  to  the  north. 
The  moon,  which  was  very  low  in  the  west 
(about  IB""  south  of  west,  with  an  altitude  of 
some  6°  or  6°),  was  hidden  from  view  by 
buildings,  where  I  stood;  and,  because  of  the 
street  lights,  I  was  not  even  aware  that  the 
moon  was  out  until  the  rainbow  in  the  east 
caught  my  oye.  None  of  the  prismatic  colors 
could  be  detected,  the  bow  being  merely  a 
yellowish  arch  of  light  very  well  defined  at 
the  southern  end — rather  an  odd  thing  to  see 
at  that  time  of  night 

Frank  L.  Griffin 

BEED  OCSLLEfSE, 

Portland.  Ors. 


SCIENTIFIC  BOOKS 
on  Scienziati  Italiani,  dalVinizio  del  medio 
evo  at  noetri  giomi.  Bepertorio  hiohihlio' 
grafico  dei  floeofii,  matemaiici,  asironomi, 
fisiei,  ehinUei,  naturalisH,  medtci,  e  geografi 
lialiani.  Diretto  da  Aldo  Mieli,  e  compiuto 
con  la  oollaborazione  di  numerosi  scien- 
ziati, storici,  e  bibliografi.  Vol.  I.,  Parte  L, 
Rome,  1921.  Pp.  viii  +  236.  A.  Nardec- 
chia,  publisher. 

In  the  issue  of  Sciencb  of  August  30,  1919, 
pp.  213-214,  I  called  attention  to  Italian 
activity  in  the  field  of  the  history  of  science, 
evidenced  by  the  new  publication  Archivio  di 
Sioria  della  Scienza,  edited  by  Aldo  Midi, 
which  journal  has  now  completed  its  first 
year.  The  present  work  indicates  the  con- 
tinued and  growing  interest  in  Italy  in  the 
history  of  science. 

The  first  part  of  this  biographical  diction- 
ary presents  the  biographies  of  thirty-three 
Italian  scientists  from  the  fifteenth  to  the 
present  century.  The  list  of  contributors  to 
the  volume  shows  that  the  great  scholars  of 
Italy  are  devoting  themselves  to  assure  the 
success  of  the  present  work  under  the  able 
editorship  of  the  distinguished  historian  of 
science,  Aldo  Mieli. 

One  peculiarity  of  the  work  is  that  neither 
chronological  nor  alphabetical  order  of  treat- 
ment is  pursued  in  selecting  the  scientists  in- 
cluded. Eventually,  of  course,  the  completed 
work  will  be  provided  with  all  necessary  in- 


dices.   Each  volume  includes  also  the  alpha- 
betical index  of  names. 

The  order  of  treatment  of  each  biography 
consists  of  the  following:  Xife;  Works,  in- 
cluding a  critical  discussion  of  the  historical 
and  scientific  significance;  Bibliography,  in- 
cluding complete  catalogue  of  all  works,  with 
place  and  date  of  printing  of  published  works, 
editions,  and  translations  with  precise  biblio- 
graphical descriptions  and  also  some  state- 
ment of  location  in  Italian  libraries  of 
volumes  mentioned;  Literature,  giving  lists  of 
works  which  discuss  the  work  or  life  of  the 
scientist  in  question. 

The  mathematician  will  welcome  the  fine 
biographical  statement  (pp.  4-12)  concerning 
Leonardo  Fibonacci,  written  by  Gino  Loria; 
the  astronomer  will  appreciate  the  excellent 
account  (pp.  45-67)  of  Schiaparelli,  by  Elia 
Millosevich;  the  geographer  and  the  astrono- 
mer will  find  much  of  interest  in  the  account 
(pp.  101-111)  of  Giovanni  Antonio  Magini 
(1666-1617)  by  Antonio  Favaro,  who  lists  no 
less  than  47  printed  works  (and  editions)  by 
Magini;  the  student  of  medical  history,  the 
botanist  and  naturalist  and  the  physicist  will 
enjoy  a  whole  series  of  illuminating  articles. 
Particularly  noteworthy  is  the  fact  that  a 
photograph  and  a  facsimile  of  handwriting 
is  given  of  each  scientist^  wherever  possible. 

This  publication  promises  to  be  a  work 
comparable  only  to  the  English  Dictionary  of 
National  Biography;  for  America,  France  or 
Germany  there  is  no  work  of  this  nature. 
When  completed  on  present  plans  libraries 
will  find  it  as  indispensable  as  the  above 
mentioned  dictionary. 

With  the  present  state  of  exchange  the  price 
of  45  liras  for  Part  I.,  viii  plus  236  pages,  is 
extremely  low.  Every  effort  should  be  made 
by  American  scientists,  historians,  and  li- 
brarians to  encourage  the  continuation  of  this 
publication  on  the  present  scale.  The  effec- 
tive way  to  do  this  is  by  subscription  to  the 
publisher,  A.  Nardecchia,  Via  dell'  Universita 
11-14,  Eome,  Italy. 

The  alphabetical  list  of  articles  follows: 
Acri,  Francesco  (1834^1913),  philosopher,  by 

E.  P.  Lamanna. 
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Alpine,  Prospero  (1663-1616)  botanist,  by 
A.  Beguinot. 

Amici,  Giovanni  Battista  (1786-1868)  physi- 
cist, naturalist,  by  O.  B.  De  Toni. 

Angtiillara,  Luigi  (a  1512-1570)  botanist,  by 
G.  B.  De  Toni. 

Baranzano,  Kedento  (1590^1622)  philosopher, 
astronomer,  by  G.  Boffito. 

Bertini,  Anton  Francesco  (1658-1726),  phys- 
ician, by  A.  Corsini. 

Bertini,  Giuseppe  (1772-1845)  physician,  by 
A.  Corsini. 

Bertini,  Giuseppe  Maria  Saverio  (16M-1766), 
physician,  by  A.  Corsini. 

Birin^ccio,  Vannoccio  (1480-1630?),  tech- 
nician, chemist,  by  A.  Mieli. 

Cestoni,  Diacinto  (1637-1718),  naturalist,  by 
G.  Stefanini. 

Chiarugi,  Yinoenzo  (1759-1820)  psychiatrist, 
physician,  by  A.  Vedrani. 

Cocchi,  Antonio  (1695-1758),  physician,  by 
A.  Corsini. 

Corti,  Bonaventura  (1729-1813),  botanist,  by 
G.  B.  De  Toni. 

Cotugno,  Domenioo  (1786-1822),  physician, 
by  G.  BilancionL 

De  Yisiani,  Roberto  (1800^1878),  botanist,  by 

A.  Beguinot. 

Dini,  IJlisse  (1845-1918),  mathematician,  by 
G.  Loria. 

Fibonacci,  Leonardo  (sec.  zii-ziii),  mathe- 
matician, by  G.  Loria. 

Figari,  Antonio  (1804-1870)  traveler,  nat- 
uralist, by  G.  Stefanini. 

Folli,  Francesco  (1624-1685),  physician,  nat- 
uralist, by  G.  Goretti-Miniati. 

Ghini,  Luca  (c.  1490-1656),  botanist,  by  G. 

B.  De  Toni. 

Ghiilandino,  Melchiorre  (c.  1620-1589),  botan- 
ist, by  G.  B.  De  Toni. 

Inghirami,  Giovanni  (1779-1851),  astronomer, 
by  G.  Giovannozzi. 

Magini,  Giovanni  Antonio  (1555-1617),  as- 
tronomer, geographer,  by  A.  Favaro. 

Maranta,  Bartolomeo  (c.  1500-1511),  phys- 
ician, botanist,  by  G.  B.  De  Toni. 

Moletti,  Giuseppe  (1531-1588)  astronomer, 
cosmographer,  by  A.  Favaio. 


Passerini,  Giovanni  (1816-1893),  botanist,  by 

G.  B.  De  Toni. 
Piocone,   Antonio    (1844-1901),  botanist,   by 

G.  B.  De  Toni. 
Pontedera,  Giulio   (1688-1737),  botanist,  by 

A«  Beguinot. 
Biva,  Giovanni  Guglielmo,  (1627-1677),  phys- 
ician, by  C.  Artom. 
Schiaparelli,  Giovanni  Virginio   (1886-1910) 

astronomer,    historian    of    science,    by    E. 

Millosevich. 
Silvestri,  Francesco  (1474-1528),  philosopher, 

by  G.  Sestili. 
Sterzi,  Giuseppe  (1876-1919),  anatomist,  by 

G.  Favaro. 
Valli,    Eusebio    (1755-1816),    physician,    by 

A.  Vedrani. 
Zanardini,  Giovanni   (1804-1878),  physician, 

botanist,  by  G.  B.  De  Toni. 

Louis  0.  Ejlrpinski 

Univxksitt  of  MiomoAN 


SPECIAL  ARTICLES 

THE  EINSTBIN   SOLAR   FIELD   AND   SPACE  OP 
SIX   DIMENSIONS 

The  Einstein  theory  is  four-dimenaional  in 
the  sense  that  four  (general  or  world)  coordi- 
nates xi,  xt,  xt,  x*  are  employed.  The  funda- 
mental quadratic  form 

da*  =  Xgikdxidxt, 

where  the  ten  potentials  Qijc  are  functions  of 
the  four  coordinates,  in  general  has  a  curva- 
ture tensor  which  does  not  vanish,  and  there- 
fore defines  a  curved  manifold  M  of  four  di- 
mensions. In  fact  M  is  flat  or  euclidean  or 
homodoidal  only  when  there  is  no  actual 
grravitation.  Excluding  this  trivial  case,  the 
question  arises  what  is  the  flat  space  of  fewest 
dimensions  n,  which  can  be  regarded  as  con- 
taining the  curved  manifold  Mf 

Abstractly  considered  the  possible  values  of 
n  are  5,  6,  7,  8,  9, 10;  that  is,  any  M  can  surely 
be  immersed  in  a  flat  space  of  not  more  than 
10  dimensions.  But  if  we  take  into  account 
Einstein's  differential  equations  of  gravita- 
tion, Ba  =  09  or  0^j^^=sO^  we  And  that  the 
simplest  case,  n^5,  is  actually  impossible. 
That  is  to  say: 
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An  Binstein  four-dimenrional  manifold,  de- 
fining a  permanent  gravitatianal  field,  can 
never  he  regarded  as  immersed  in  a  /Za^  space 
of  five  dimensions* 

Thia  applies  in  particular  to  the  solar  field 
(defined  say  by  the  Scli^mTzschild  form),  in 
which  the  earth  and  the  other  planets  are  mov- 
ing.  The  appropriate  value  of  n  must  there- 
fore be  greater  than  5  and  less  than  11.  A 
brief  discussion  shows  that  actually  n  =  6. 
Therefore: 

The  solar  gravitational  field  can  he  repre- 
sented hy  a  curved  manifold  of  four  dimen- 
sions situated  in  a  flat  space  of  six  dimensions. 

This  manifold  can  be  written  in  finite  form 
and  gives  what  may  be  called  a  geometric 
model  of  the  field  in  which  we  are  living. 

The  proo&  of  these  theorems  and  the  actual 
equation  of  this  model  are  appearing  in  cur- 
rent numfbers  of  the  American  Journal  of 
Mathematics,  together  with  the  full  discussion 
of  the  general  results  connecting  light  rays 
and  orbits  in  any  field  stated  in  Science^ 
October  29,  1920,  pp.  413-414. 

Edward  Kasner 

GoLuicBiA  Univeksity 


THE  AMERICAN   CHEMICAL  SOCIETY 

(Continued) 

TSROILIZER  DIVISION 

P.  B.  Oarpenter,  chairman 
H.  G.  Moore,  secretary 

Kelp  as  a  hasis  of  an  American  potash  indus- 
try: J.  W.  Tttbssntins. 

Belationships  of  chemistry  and  the  fertQieer  in- 
dustry: 0.  H.  MaoDowsll. 

A  perfect  fertiliser  law:  B.  G.  PaouLZ. 

Bor<m  in  relation  to  the  fertiliser  industry:  J.  E. 
Bbkckzneidgs. 

The  quantitative  estimation  of  "boram  in  mixed 
fertUieers:  J.  M.  Babtlett. 

Note  on  the  determination  of  nitrogen  in  fer- 
tilisers containing  hcih  organic  and  wUrie  nitrogen: 
F.  B.  Cabpenteb.  Notwithstanding  the  fact  that 
the  modified  Kjddahl  and  Gunning  methods  have 
been  in  use  for  a  number  of  years^  the  results  ob- 
tained by  these  methods  in  the  hands  of  diiferent 
analysts  on  samples  containing  ndztnres  of  organic 
and   nitile  nitrogen   are   far   from  satisfaetory. 


This  is  probably  largely  due  to  a  wrong  interpre- 
tation of  the  official  method.  Prom  the  standpoint 
of  the  manufacturer  this  is  quite  a  serious  matter 
and  it  seems  desirable  that  the  Association  of  Offi- 
cial Agricultural  Ghemists  should  take  such  action 
as  is  necessary  to  modify  or  at  least  change  the 
reading  of  the  modified  methods  so  that  there  may 
be  no  misunderstanding  of  how  they  should  be 
carried  out. 

Dicyanodiamide,  A  rapid,  direct  method  for  its 
determination  in  cyanamid  and  miaed  fertilisers: 
BoLLA  N.  Habger,  presented  by  Oswald  Sohreiner, 
The  method  depends  upon  the  fact  that  when  a  so- 
lution of  silver  pierate  is  added  to  a  solution  of 
dicyanodiamide,  the  latter  is  quantitatively  precipi- 
tated as  a  double  compound  of  silver  piorate  and 
dicjranodiamide,  Q|H,(NO.)tOAG^  GiH«N«.  This 
new  double  compound  we  have  named  silver  picrate- 
mono-cyanoguanidine.  It  forms  in  small  crystals 
which  quickly  settle  out  of  the  solution  and  can  be 
separated  upon  a  Gooch  crucible  very  rapidly,  so 
that  the  analysis  can  be  carried  out  in  a  very  short 
time.  Neither  cyanide  nor  urea  give  any  precipitate 
when  their  solutions  are  treated  with  silver  pierate, 
and  determinations  of  dicyanodiamide  carried  out 
in  the  presence  of  these  compounds  showed  that 
they  have  no  effect  upon  the  analysis.  The  molar 
weight  of  the  compound  is  420.22,  five  (4.991) 
times  that  of  dicyanodiamide,  a  fact  which  greatly 
enhances  the  accuracy  of  the  method,  since  an  error 
of  1  mg.  in  the  precipitate  weighed  will  mean  an 
error  of  only  0.2  mg.  of  dicyanodiamide  or  0.13  •\- 
mg.  of  nitrogen. 

The  changes  taking  place  in  cyanamid  vahen  used 
in  mixed  fertilizers:  Bolla  N.  Habqeb,  presented 
by  Oswald  Schreiner.  (1)  When  cyanamid  is 
placed  in  a  mixed  fertilizer  containing  add  phos- 
phate and  5-10  per  cent,  of  moisture,  the  eyana- 
mide  content  decreases  with  great  rapidity.  (2) 
This  change  is  represented  principally  by,  and  in 
many  cases  quantitatively  by,  the  formation  of 
dicyanodiamide.  (3)  A  given  quanti^  of  moist 
acid  phosphate  is  able  to  transform  a  limited 
amount  of  calcium  cyanamid.  (4)  Qjanamid  is 
not  affected  by  dry  aoid  phosphate.  (5)  Moisture 
alone  is  able  to  cause  the  conversion  of  cyanamid 
to  dicyanodiamid,  but  the  change  is  much  slower 
than  when  acid  phosphate  is  present.  Since  it 
has  been  repeatedly  shown  that  dicyanodiamid  as 
valueless  as  a  fertiliser  material  and,  moreover,  is 
toxic  to  many  plants,  the  formation  of  this  com- 
pound in  fertilizer  materials  seems  undesirable. 
Prom  the  results  of  this  study  it  would  seem  that 
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the  method  of  applying  cyanamid,  commonly  em- 
ployed, which  consists  in  adding  the  cyanamid  to 
fertilizer  mixtures  containing  acid  phosphate, 
which  mixtures  almost  always  contain  several  per 
cent,  of  moisture,  is  a  very  questionable  practise. 
Moreover,  the  use  of  cyanamid  as  a  ''conditioner'' 
for  "green"  aeid  phosphate  is  very  prdbably  at 
the  expense  of  most  of  the  nitrogen  in  the  cyana- 
mid. On  first  thought  it  would  appear  that  this 
conversion  of  cy«mamid  into  dicyanoddamide  could 
be  avoided  by  simply  employing  dry  fertilizer  mix- 
tures, but  this  overlooks  the  fact  that  when  such 
mixtures  are  added  to  the  soil  moisture  conditions 
are  at  once  provided  and  the  transformation  may 
possibly  then  take  place.  Preliminary  experiments 
carried  out  in  this  laboratory  indicate  that  under 
certain  conditions  at  least  this  is  the  ease. 

Borne  resulU  of  the  determination  of  potash  fry 
iJte  Lindo-Gladding  method,  using  alcohol  of  vari- 
ous strengths  in  the  presence  of  sodium  sMs:  B.  D. 
Oaldwbll  and  H.  0.  Moore.  When  potash  is  de- 
termined (by  the  official  method  of  the  A.  O,  A.  C. 
but  slightly  lower  results  are  obtained  when  80 
per  cent,  alcohol  is  used  than  wlien  92  or  95  per 
cent,  is  used  in  case  of  sample  of  pure  potassium 
chloride,  but  when  sodium  chloride  or  sulfate  is 
added  the  results  with  80  per  cent,  alcohol  are 
lower.  Tests  with  a  sample  of  potassium  platinie 
chloride  showed  it  to  be  but  slightly  soluble  in  80 
per  cent,  alcohol  alone,  but  the  soln^iHty  increases 
with  the  increase  of  sodium  salts  added  but  with 
95  per  cent,  alcohol  sodium  salts  have  no  effect. 

Injurious  effects  of  horax  on  field  crops:  F.  B. 
Carpentkb.  It  has  long  been  known  that  certain 
chemical  substances  are  poisonous  to  plant  life. 
While  ceitain  compounds  of  copper,  zinc  and  ar- 
senic are  exceedingly  poisonous,  oomipounds  of 
manganese  and  boron  are  far  less  deleterious. 
Most  of  the  experiments  whicih  have  been  made 
with  these  compounds  have  been  made  on  plants 
grown  in  pots  or  water  cultures;  in  case  of  borax, 
however,  considerable  knowledge  has  been  gained 
during  the  past  few  years  on  field  crops  from  the 
use  of  Searles  Lake  potash,  which  contained  an 
excessive  amount  of  this  compound.  Tlie  first 
large  scale  borax  poisoning  in  this  country  occurred 
in  Indiana  in  1917  on  com.  In  1919  considerable 
damage  was  reported  on  potatoes  and  tobacco  in 
different  localities.  Many  conflicting  reports  were 
made  in  regard  to  amount  of  borax  required  to 
produce  injury.  While  in  some  instansces  as  little 
AS  two  pounds  per  acre  has  'been  reported  to  have 
slightly  injurious  effects,  one  report  was  noted 


where  as  much  as  400  pounds  per  acre  was  used 
with  apparently  no  bad  results.  Experiments  made 
by  the  writer  on  com,  beans,  cotton,  Irish  potatoes, 
sweet  potatoes  and  tobacco  showed  no  bad  effects 
where  8  pounds  anhydrous  borax  per  acre  were 
used,  but  there  was  slight  injury  with  sixteen 
pounds.  It  is  evident,  therefore,  that  the  character 
of  soil,  amount  and  time  of  rainfall,  the  manner 
of  application,  etc.,  influence  to  a  large  degree  the 
amount  of  borax  which  can  be  used  without  poison- 
ous effect. 

The  "hlank**  in  the  KjeldaM  process;  its  anal}ft- 
ical  and  commercial  significance:  B.  F.  Bobebtson. 

Potash  shales  of  Illinois:  M.  M.  Austin  and  S. 
W.  Pars.  (1)  Shales  occur  in  at  least  two  localities 
in  Illinois  which  contain  five  per  cent,  or  more  of 
potash.  (2)  Shale  outcropping  in  several  places 
near  Jonesboro  in  Union  County  which  contain 
five  per  cent,  of  potash  would  be  suitable,  so  far  as 
can  'be  determined  from  its  ohemlcal  composition 
and  physieal  character,  for  use  in  the  manufacture 
of  Portland  cement.  (3)  By  using  this  material  in 
the  manufacture  of  cement  and  by  applying  the 
known  methods  of  potash  recovery,  a  yield  of  5.3 
pounds  of  x>otash,  representing  a  value  of  70  to  80 
cents  per  barrel  of  cement  could  be  oibtained.  (4) 
The  constitution  of  the  southern  Illinois  shale  is 
complex.  The  diale  contains  free  oil,  bituminous 
matter,  pyrite,  undeoomposed  potassium  bearing 
rock,  feld^athic  in  character  and  potassium  bear- 
ing material  of  the  nature  of  glauconite  or  green- 
sand.  (5)  Shale  from  Dixon,  Lee  Oounty,  contains 
5.8  per  cent,  of  potash  which  is  held  for  the  most 
part  in  a  more  stable  condition  than  that  in  the 
southern  Illinois  shale.  (6)  Extraction  of  the  po- 
tassium from  shale  of  either  the  soutiiem  Illinois 
or  Dixon  type  by  means  of  solid  or  HqTiid  reagents 
would  seem  to  be  impracticable,  because  of  the  in- 
complete reaction  of  these  reagents  on  the  shale 
and  because  of  the  cost  of  leaching  and  recovering 
potash  from  material  where  it  is  present  in  such 
small  amounts.  (7)  The  plant  availability  of  the 
potash  in  the  southern  Illinois  shale  is  probably 
characteristic  of  all  of  the  material  of  this  type 
outcropping  in  that  locality.  (8)  That  part  of 
the  potassium  in  the  southern  Illinois  shale  which 
is  soluble  in  sulphuric  acid,  is  shown  to  be  in  a 
combination  of  the  glauconite  type.  (9)  In  south- 
em  Illinois  shale  having  a  potash  oontent  of  5.0 
per  cent,  in  the  raw  condition  or  5.6  per  cent,  when 
ignited,  62  per  cent,  of  the  total  potash  is  glau- 
conitic  in  character  and  is  available  as  plant  food. 

Potash  situation  in  Oermany:  H.  A.  Huston. 
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B1TBBIB  DIVISION 

W.  K.  Lewis,  chairman 
Arnold  H.  Smith,  secretary 
Beports. 

BisonsBion:  Shall  the  Rub'ber  Division  publish  an 
annual  volume  of  reprints  end  len^y  abstracts 
of  everything  of  interest  to  the  rubber  chemist 
made  pnblio  during  the  yearf 
Election  of  officers. 

Bubher  energy:  W.  B.  Wdboand.     (Lantern.) 
The  aging  of  eome  rabher  compounds:  New  Jer- 
sey Zinc  Go.  Beseandi  Laiboratories.    (Lantern.) 

Some  mieroseetions  cut  from  vulcanized  ruhher 
articles:  New  Jersey  Zine  Co.  Besearch  Laborator- 
ies.   (Lamtam.) 

The  action  of  certain  organic  accelerators  im  the 
vulcanization  of  ruhher.  IL:  O.  D.  Kbatz,  A.  H. 
Flowxb  and  B.  J.  Shapiro.  The  relative  activities 
of  molecularly  equivalent  amounts  of  aniline  and 
diphenylthiourea  in  the  acceleration  of  vulcaniza- 
tion were  compared  in  rubber-sulfur  mixtures  and 
in  mixtures  which  contaaned  zinc  oxide.  In  a 
rubber-sulfur  mixture  ithe  activity  of  aniline  was 
found  to  be  much  greater  than  that  of  diphenyl- 
thiourea. In  mixtures  which  contained  zinc  oxide, 
the  reverse  was  true.  With  aniline  as  the  accele- 
rator, either  in  the  presemse  or  albsence  of  zinc 
oxide,  the  same  maximum  tensile  strength  was  ob- 
tained, accompanied  by  a  higher  sulfur  coefficient 
in  the  aibsence  of  zinc  oxide  than  when  this  sub- 
stance was  present.  The  mixtures  which  contained 
zinc  oxide,  attained  the  same  maximum  tensile 
strengths  at  approximately  the  same  sulfur  coeffi- 
cients, irrespective  of  whether  aniline  or  diphenyl- 
thiourea was  employed  as  the  accelerator.  It  is 
evident  that  there  is  apparently  no  general  rela- 
tion 'between  the  physical  properties  and  sulfur 
eoefficients  of  accelerated  mixtures. 

The  action  of  certain  organic  accelerators  in  the 
vulcanieation  of  ruhher,  (IL) :  G.  D.  E^ratz,  A. 
H.  Flowtxb  and  B.  J.  Shapiro.  The  activities  of 
certain  synthetic,  nitrogenous  organic  accelerators, 
in  a  mixture  of  rubber  and  sulfur,  were  compared 
with  the  dissociation  constants  of  the  original  sub- 
stances. With  the  exception  of  members  of  a 
closely  related  series,  no  definite  relation  was 
found  to  exist  between  the  aetivifties  of  the  sub- 
stances as  aoceleraton  and  their  dissociation  con- 
stants. Substances  which  decompose,  or  react, 
.with  lOther  components  of  the  mixture  to  form 
substances  of  add  character  do  not  accelerate  unless 
a  neutralizing  base,  or  salt,  is  present.     The  re- 


sults obtained,  and  the  conclusions  drawn  from 
them,  compare  favorably  with  other  results  ob- 
tained with  ammonium  salts. 

Method  for  the  determination  of  free  sulfur  and 
antimony  tri-  and  penta-sulfides  in  golden  anti- 
mony: J.  r.  SCHUPTBR. 

The  action  of  heat  and  light  on  vuhanised  ruh- 
her: J.  B.  Tttttlb.  The  action  of  heat  and  light 
on  vulcanized  rubber  is  frequently  spoken  of  as 
being  identical  and  oxidation  is  said  to  be  the 
cause  of  the  deterioration.  From  published  and 
unpublished  tests  it  is  shown  that  the  action  of 
heat  is  one  of  change  in  the  rate  of  the  chemical 
reaction  between  rubber  and  sulfur  and  goes  on 
throughout  the  entire  nuiss,  whereas  the  action  of 
light  is  one  of  oxidation,  taking  place  on  the  sur- 
face. Heat  produces  no  change  in  the  solubility 
of  the  rubber  substance  in  solvents  such  as  acetone 
and  alcohol,  whereas  light  breaks  up  the  rubber 
molecule  forming  decomposition  products  which 
are  readily  soluble  in  acetone. 

.  A  theory  of  vulcanisation  hosed  on  the  forma- 
tion of  polysulphides  during  vuloaniBOticn:  WiK- 
rncLD  Soorr  and  C.  W.  Bxdpord.  All  organic  ac- 
celerators and  a  number  of  inorganic  accelerators 
function  as  catalysts  of  vulcanization  through  the 
formation  of  polysulphides.  These  accelerators 
may  be  placed  into  two  classes:  (1)  Hydrogen 
sulphide  polysulphide  accelerators.  Organic  bases 
are  believed  to  form  polysulphides  by  the  aid  of 
hydrogen  sulphide.  Examples  are  piperidene  and 
dimethykunine  which  form  polysulphides  in  the 
presence  of  hydrogen  sulphide  and  sulphur.  Inor- 
ganic bases,  such  as  sodium  hydroxide,  calcium  hy- 
drate, magnesium  oxide  and  basic  magnesium  car- 
bonate, function  in  the  same  manner  as  the  above. 
(2)  Oarbo-sulph-hydrol  polysulphide  aeceleraton. 
Thio  ureas  and  dithiocarbamates  are  believed  to 
form  some  type  of  polysulphides  through  the 
grouping  C-SH.  Differentiated  from  the  above 
two  dasses  of  accderatora  are  such  accelerators  as 
sine  oxide  and  litharge  which  do  not  form  poly- 
sulphides. These  are  termed  <<  secondary  accele- 
rators" owing  to  the  fact  that  they  decompose 
polysulphides  to  give  active  sulphur. 

DIVISION  OP  WATER,  BXWAGI  AND  SANITATION 

J.  W.  Ellms,  chairman 
W.  W.  Skinner,  secretary 

Water  softening  for  the  manufacture  of  raw 
water  ice:  A.  S.  Behrman.    The  manufacture  of 
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ice  from  distilled  water  is  rapidly  being  replaeed 
hj  prodnetion  of  iee  from  raw  water,  dae  prin- 
cipally to  cheap  dependable  power  and  water 
softening.  The  requisite  characteristics  of  first 
quality  ice  are  clearness,  firmness  and  freedom 
from  discoloration.  In  freezing  water,  by  far  the 
greatest  part  of  the  sulbstances  dissolyed  in  it 
freeze  out  in  the  ice  produced.  Ice  made  from 
impure  water  is  opaque,  discolored  and  brittle,  de- 
{Mnding  on  the  nature  of  the  impurities.  lime- 
soda  softening,  followed  by  sand  filtration,  is  Hie 
most  efScient  purification  of  raw  water  to  be 
frozen.  The  most  objectionable  impurities  are 
compounds  of  magnemum,  calcium  and  iron,  or- 
ganic matter,  silica  and  alumina,  and  sodium  salts. 
Softening  with  lime  eliminates  temporary  hardness, 
magnesium  and  iron,  and  reduces  organic  matter, 
silica  and  alumina.  Becent  investigations  indicate 
that  soda  may  be  omitted  from  treatment,  as  re- 
moval of  permanent  hardness  appears  to  be  unim- 
portant if  all  of  magnesium  is  replaced  by  cal- 
cium. Temporary  hardness  is  particularly  objec- 
tionable, causing  gritty  white  sediments  in  center 
of  cake,  white  deposits  in  clear  ice,  weak  structure, 
and  probably  crackings  and  also  necessitates  one 
or  more  core  pumpings.  Zeolite  softening  of  the 
raw  water  has  been  shown  to  be  unsuitable  for  ice 
making,  due  to  the  relatively  large  quantity  of 
sodium  salts  which  it  leaves  in  the  treated  water  to 
retard  freezing  and  form  deposits,  to  the  fact  that 
bicarbonates,  which  are  in  some  manner  connected 
with  cracking,  are  not  removed,  and  to  the  non- 
removal  of  iron,  organic  matter,  alumina  and 
silica. 

Bpecifications  for  glassware  for  waterworJcs  lab- 
oratories: Habby  E.  Jordan. 

Hardness  of  swrface  waters  in  the  United  States: 
W.  D.  Collins. 

The  new  sewage  testing  station  of  the  lUinois 
State  Water  Survey  Division:  Edwabd  Babtow. 
With  the  cooperation  and  assistance  of  the  Sani- 
tary Districts  in  Illinois,  The  State  Water  Survey 
Division  has  started  again  the  sewage  testing  sta- 
tion that  was  operated  from  1914-17  and  in  which 
work  was  practically  discontinued  during  the  war. 
It  is  proposed  to  test  all  processes  of  sewage  dis- 
posal that  may  be  applicable  to  Illinois  conditions, 
as  time  and  funds  jMrmit.  The  first  test  will  be 
of  the  Dorr-Peck   modification   of  the  activated 


sludge  process,  whioh  will  be  tested  from  raw  sew- 
age to  clarified  effluent  and  to  dried  sludge. 
Chablss  L.  Pabsons, 
Secretary 

THE    AMERICAN    ASSOCIATION     FOR 
THE  ADVANCEMENT  OF  SCIENCE 
SECTION  E— GEOLOGY  AND  GEOGRAPHY 

Seotion  E  of  the  American  Association  for  the 
Advancement  of  Science  held  its  sessions  this  year 
in  conjunction  witli  the  Geological  Society  of 
America  and  the  Association  of  American  Geog- 
raphers, in  Bosenwald  Hall  of  the  University  of 
Chicago,  from  December  28  to  January  1.  In  ac- 
cordance with  the  agreement  whereby  the  afiSliated 
societies  take  charge  of  the  program  whenever  they 
meet  jointly  with  Section  £^  the  Section  had  no 
program  of  its  own.  The  address  of  the  retiring 
vice-president,  Dr.  Charles  Kenneth  Leith,  of  the 
University  of  Wisconsin,  upon  the  subject,  ''The 
structural  failure  of  the  lithosphere, "  was  deliv- 
ered on  the  evening  of  December  28  at  tiie  annual 
smoker  of  the  Geological  Society  of  America.  It 
has  been  published  in  Soiznos.  The  papers  of  the 
general  sessions  will  appear  in  the  Bulletin  of  the 
Geological  Society  of  America,  Vol.  32,  and  in  the 
Annals  of  the  Association  of  American  Geograph- 
ers, Vol.  11. 

At  the  regular  meeting  of  the  Sectional  Com- 
mittee the  following  were  nominated  for  sectional 
oficers: 

Vice-president  and  Chairman  of  the  Section,  Dr. 
Willet  G.  Miller,  director  of  the  Ontario  Bureau  of 
Mines. 

Secretary  for  4  Tears,  Dr.  Elwood  S.  Moore, 
Pennsylvania  State  College. 

The  election  of  a  committee  member  was  not  rer 
quired  this  year. 

BoLLiN  T.  Chaicbkrlin, 
Secretary 
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IX 


CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

First  Avenue  and  Twenty-eighth  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y. 


Syraoue  Uohrertity  CoUeg c  of  Mediche 


ReqnlraHOtts  Suoi  af  Mm^ 

•V  QOTnaa.    Biz  and  a»T«n  jmnf  r 
iartQff««d. 


Tko  Flrtt  Two  SluST**!? 


bf  bib«»«onr 


Btal    to 


Tht  Third  Yoar  tovt«twiti«MdtiUMiMi4iid»i 

lUnraA  th«  fltariy  af  th«  Mtaral  btalMjr  •! 


The  FMrth    to iiU«L  jtadMto^pnd  th* <Mifa« f«»- 

YMrCeurtO  InkawltalaiadarauMaapafTWaik  Tte 
aHSTaiark  tiikaa  tha  Uilanr,  aiikai  tlM 
plviiaal  BwiMJ—riaB  a^  tha  lakannaiy 


idwriiaa ila patlwiiwiml aatmrn.  Twosm- 
anl  ka^Hala,  aaa  ai  wydb  ia  owaad  aad 
aaiMaaHad  bv  tha  Uaivwrfft  j.  aM  ipadbl 
Wi^MMd  tha  MomMpal  hw»Hala  m4 

aftanMii  aw  i»at  in  tha 

my  and  in  alffiiMl  wark 
iiliaal  ipaalaHln  aad  ia 


Tka 


■nMMv  Sabool— «  anaiBar  aawaa  in  palkolao  aavarini 
apaiiadaf  dbcvaakaduriBc  Jmaaiid  JnlTwillba  #v«b  is 
mm  iMia  la  a  aoftoiaBt  auailiar  af  appUaaata. 


VpUaaata. 

the  Secwmtary  of  the  Collect* 
Wt  Orance  SivMt  Syracuse.  N.  Y. 


Johns  Hopkins  University 

Mecflcal  School 

na  Madioal  Sohool  ia  an  Intagral  Part  of  the  UniTanitT  aad 
la  in  aloaa  AfflUation  witli  Uia  Johna  Hopkina  Ho^tal 

ADMISSION 

Gandldataa  for  admlnion  mast  be  mdoataa  of  approTed 
ooDeffaa  or  adentlilc  aebools  with  at  laaat  two  roar's  instraotlon, 
indttdlng  laboratoiy  work,  in  Gbemlstr7,  and  one  year  each  in 
phydea  and  biologr,  together  with  eridenoe  of  a  reading  knowl- 
edge of  Fxeneh  and  Gennan. 

Eaofa  elaaa  ia  limited  to  90  itndenta,  men  and  women  being 
admitted  on  the  aame  terms.  JExeepl  in  untMuol  drcumdanea, 
appUeatkm*  for  admliaicn  tdB  no<  oe  conaidersd  ofter  July  Itt 

If  Taoandea  oocnr,  stndenta  from  other  Inatltonons  denring 
adTsnoad  standinir  mav  be  admitted  to  the  second  or  third  fear 
proTldad  ther  ftamll  all  of  oar  xeqnixementa  and  present  ex. 
asptloiial  qoalifloationaL 

INSTRUCTION 

^■J'^y'^iy^'qgMf^ggfaw  the  Taaadaynaareet  October  land 
daaea  the  third  Tneadar  in  Jone.  Tlie  oonrae  of  instmeton, 
oaenptesfoar  Tears  and  aapeeial  emphaals  is  laid  npon  prae^ 
]l«l  woric  in  the laboratoriasb  in  the  waids  of  the  Ho^taland 
tathaDiipanaary. 

TUITION 

The  eharge  for  toition  ia  1250  per  aanvm,  pafaUa  in  thna 
tnatatanenta.  Tliare  are  no  extra  feeaexoept  for  rental  of  mioro- 
•eope,  eartain  axpanalTe  sapplies,  and  laboratory  breakage. 

Ilia  annnal  annoancemeni  and  appUoation  blanka  may  ba 
oblainadbraddiasaingtha  -•'i'-^^  / 

Deae  ef  tha  Johna  Hopkiaa  Madlca  School 
WaahiB8ten  aad  MoouaaMit  Sta.      BALTIMORE,  M.  D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginaing  Taeadar.  Jane  Oth,  and  ending  Thnrsday,  Joly 
Ulh,  a  oonrae  In  medical  diagnosJs,  Indnding  laboratory  exer- 
dsas  in  cllnieal  pathology  and  demonstrations  In  pathological 

y,  win  ba  oflbfedT   The  coarse  wiU  be  Umited  to  iwentu 

u,  fta  nOiL    AppUoations  should  ba  made  to  the  Dean^ 


Tulane  University  of 
Louisiana 

SCHOOL  OF  MEDICINE 

( JMaMialiad  in  x8s4) 

ADMISSION:  All  students  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  (General  and  Organic),  Physici  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 

OOBfBINED  COIIRSBB:  Premedicalooiiroeof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  d^ee  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  D^tistry  and 
Graduate  School  of  Medicine  also. 

Women  mdmiiied  to  all  Sch€>ola  of  the 
College  of  Medicine 

For  bulletina  and  all  other  information,  addrcM 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La« 
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Northwestern  University 

Medical  School 

Situated  in  ChioasD  in  eloee  proximity  to  important 
Eoepitala  with  an  abundance  of  clinioal  materiaL 

Admiaaion  Re^uirementa — ^Two  years  of  CoUece  eredit 
including  |a  satialaotoiy  coarse  in  Fhysios,  Chemiatzyt 
Biology  or  Zoologyt  and  SVenoh  or  Qennan. 

Couxae  of  Study— leading  to  the  degree  of  Doetor  of 
Medicine— Four  years  in  the  Medical  School  and  a 
fifth  year  either  aa  Interne  in  an  approved  hospital 
or  devoted  to  research  in  some  branch  of  Medical 
Science. 

Graduate  Inatntctioii— in  coursea  leading  to  the  jdegree 
of  Master  of  Arta  or  Doctor  of  Philosophy. . 

Reaearch  Voundation— The  James  A.  Fatten  Endow- 
ment for  Research  affords  unusual  opportunities  for 
advanced  students  of  Medical  Science  to  pursue 
special  investigations. 

Reaeaicfa  VellowBhip»— Four  feUowihips  of  the  value 
of  IGOO  each  are  awarded  annually  to  promote 
scholariy  research. 

Tuition  Veea— The  tuition  fee  for  undergraduate  bUh 
dents  ia  II8O.OO  a  year. 

For  information  address 

C  W.  PATTERSON,  Registrar 
aoi  Ssiftli  Dmmrhorm  StrMi    Clilcar«,  llllaols 


Marine  Biological  Laboratory 

Wooda  Hole,  Maaa. 


Facilitiet  for  research  In  Zoologj, 
Embr7olog7f  Pbfiiolorf,  and  Bot- 
ftiif.  El^ty-foar  pmate  labor»- 
torlet,  $100  each  for  not  orer  three 
months.  Thirty  tables  are  STsil- 
sble  for  beginnen  in  research  who 
deiire  to  vork  nndmr  the  direction 
of  memben  of  the  staff.  The  fee 
for  such  s  table  U  960.00. 

Conrsee  of  laboratory  instruction 
with  lectares  are  offered  in  Invert  e- 
brate  Zoolosy,  Protoioologj,  Em- 
bryology, Fhysiology  ana  Morph- 
oloffy  and  Taxonomy  of  the  Alne. 
Esoi  course  requires  the  ftill  ume 
of  the  student.  Fee,  976.  A  lecture 
course  on  the  Philosophical  Aspects 
of  Biology  and  Allied  Sciences  is 
also  olferod. 

Animals  and  plants,  preserred,  Ut- 
ing,  and  in  embryonic  stages.  Pre- 
serred material  of  all  types  of 
animals  and  of  Algae,  Fund,  Llreiw 
worts  and  Mosses  ftimished  for 
daaswork,  or  for  the  museum.  Li  t- 
lag  material  iVimished  in  season  aa 
ordered.  Microscopic  slides  in 
Zoology,  Botany,  Histology,,  Bac- 
teriology; Price  lists  of  Zooloffioal 
and  Botanical  material  and  Micro- 
scopic Slides  sent  on  application. 
SUte  which  is  desired.  For  prioe 
lists  and  all  information  regarding 
material,  address 

GEO.  M.  GRAY,  Curator.  Woods  Hot*.  Mass. 

The  annual  announcement  will  be  sent  on  application  to  The 
Director,  Marine  Biological  Laboratory,  Woods  Hole,  Mass. 


INVESTIGATION 
Batira  Y«ar 


INSTRUCTION 

Jnaa  29  to  Aagast  9 
1921 


SUPPLY 

DEPARTMENT 

0»aa  llMEBlit«Yaar 


Yale  University 

SCHOOL  OF  MEDICINE 

Affilialed  %vith  the  New  Ha^en  Hotpiul 
sad  New  Ha^en  Dispensary 

109th  Session 

Reoiganized  on  a  (ulUtime  basis 

Entrance  Requirements:  A  minimum 
of  two  yean  (or  its  equivalent)  of  coUege 
including  general  biology,  physics,  geiieral 
and  organic  chemistry,  physical  chemistry 
or  laboratory  physics,  and  either  Frendi 
or  German. 

ALL  OF  THE  GENERAL  FACIUTIES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE    TO     MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  is 
limited,  applications  must  be  made  before 
June  1 5. 

Dean,  Yale  University  School 
of  Meclicine 

NEW  HAVEN,  CONN« 


Stanford  University 
Medical  School 

The  Medical  School  of  Lelsnd  SUafoxd  Jr.  UnlTenltj  le  aa 
Integral  pari  of  the  UniTenitr,  and  Ito  Faculty  controls  the 
Lane  and  the  Stanfbjd  UnlTeztlty  Hoapltal%  which  together 
with  the  Lane  Medical  Libianr,  are  administeKd  by  the 
Tnutees  of  the  rnlTeraity. 
AdmiBBlon        Three  years  of  UnlTenrity  Inrtructton,  in- 
AiuiuBBAwu        ^„^ng'  BngUsh  and  t*hysics,  Chemistry, 
and  Biology  with  laboratory  work  in  each, 
also  a  sat&factory    reading  knowledge  of 
French  or  Qennan,  axe   required  for  ad- 
mission to  candidacy  for  the  degree  of  I>oo> 
tor  of  Medicine.     Forthese  spe^al  reqaire- 
menU  see  the   Medical  School  Announce- 
ment which  may  be  obtained  on  applica- 
tion to  the  Dean  of  the  Medical  School. 

IngtrUfltlOA  The  work  in  Medicine  begins  the  first  of 
October  each  year  and  closes  about  the 
middle  of  Jane.  1^  The  first  fiye  quarters  of 
the  four  years  Medical  instruction  are  giren 
in  the  laboratories  of  the  UniTersity  at 
Palo  Alto,  California,  the  last  seren  quai^ 
ters  and  the  required  interne  year,  in  the 
bulldingsof  the  Medical  School  in  San  Fran- 
cisco. The  degree  of  AR  is  granted  upon 
completion  of  the  first  three  quarters  of 
the  Medical  curriculum;  the  degree  of 
M.D.  upon  completion  of  the  interaeyear. 
Students  wishing  to  transfer  fh>m  other  in- 
stitutions are  aoVlsed  to  enter  In  the  sum- 
mer quarter,  beginning  the  middle  of  June, 
in  Older  to  make  up  deficiencies. 

TulUon  The  tuition  fise  is  $60  per  quarter  for  ^el^e 

quarters,  payable  at  the  beginning  of  each 
quarter. 

For  information  address  THE  DEAN  of  the  Stanford  tTniTeP- 
sity  Medical  Sdiool,  2888  Saoxamento  Street,  San  Francisco, 
QOifomia. 


Digitized  by 


Google 


SCIENCE— ADVERTISEMENTS  xi 


Models 

Development 
of  FROG 


We  te 

preparins 

Mts  for 

Amphioxufi 

and 

Aatftrias 

also 


Do  not  fail  to  tvriie  for  €wr  descripfhfe  dreuiar  €f  tnodeis.     Special  Ofhr 

General  Biological  Supply  House 

1177  But  55th  Street  GHIGAGO,  ILLINOIS 


THIRD  EDITION-IN  PRESS  FOR  EARLY  PUBLICATION 

AMERICAN  MEN  OF  SCIENCE 

A  BIOGRAPHICAL  DIRECTORY 

EDITED  BY  J.  McKEEN  CATTELL 
Price,  Ten  Dollars,  Net,  Postage  Paid 

The  tjoork  should  be  in  the  hands  of  all  those  who  are  directly  or 
indirectly  interested  in  sdentfflc  work. 

(1)  Men  of  Science  will  find  it  indispensable.  It  gives  not  only  the  names,  addresses, 
scientific  records  and  the  like  of  their  fellow  workers,  but  also  an  invaluable  summary  of  the  re- 
search work  of  the  country,  completed  and  in  progress. 

(2)  Those  interested  in  science,  even  though  they  may  not  be  professionally  engaged  in 
research  work,  will  find  much  of  interest  and  value  to  them  in  the  book. 

(3)  Executives  in  institutions  of  learning  and  others  brought  into  relations  with  scientific 
men  wiU  use  the  book  constantly. 

(4)  Editors  of  Newspapers  and  periodicals  will  find  it  to  be  one  of  the  works  of  reference 
that  Uiey  will  need  most  firequently. 

(5)  Libraries  will  find  the  book  to  be  a  necessary  addition  to  their  reference  shelves. 
The  third  edition  of  the  Directory  will  contain  nearly  10,000  sketches  as  compared  with 

4,000  in  the  first  edition  and  5,500  in  the  second  edition. 

THE  SCIENCE  PRESS 

GARRISON,  N.  Y.  LANCASTER,  PA. 
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Products  for  Every  Laboratory 
Guaranteed  without  Reservation 


PAT. 


PAT. 


Beakers,  Flasks,  Tubes,  Dessicators  and  other  ap- 
paratus in  Pyrex  in  small  quantities  or  in  case  lots 
at  a  discount  of  10%.  Or,  if  any  particular  piece 
is  desired  we  will  blow  it  for  you. 


Laboratory  Apparatus,  Glassware,  Chemicals 
RCXIHESTER,  N.  Y. 


Send  for  our  Glassware  Catalog 
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New  type  double  walled  Theloo  Oven 

Automatically  controUed. 

Modcfately  priced  to  that  no  Labontoiy 
neadbe  without  one. 

Writtfar  Daserfptiv  Utaraturt 

ManulacturMi  by 

The  Thenno  Electric  Instrument  Go. 

8  JohnMn  Stnet  NEWARK,  N.  J. 


Cameras 


Lenses 

f •r  NatonJisto 


Grafleoc,  Kodak,  Foreign  Cameras,  Zeias, 
Gtoers,  Cooke,  and  all  other  higrh  grade  Ideates 
and  Motion  Pictnre  Cameras.   Save  25%  to  50%. 

flaJk  Onr  Pritf>a  Write  at  once  for  Com- 
\seK  \JUr  I^nce    pj^^  catalog  and  month- 

!▼  Banain  list.  Bzperta  on  equipping  expedi- 
tlona  for  still  or  Motion  Picture  work.  Write 
today  to  Graflex  Headquarters  of  America. 

D  AGG  CAMERA  COMPANY 


MERCURY 

C.  p.  and  rMlistillad  In  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

2715  St.  Clair  Ava-.N.E. 

CLEVELAND.  OHIO 
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New  Apparatus 

for  produdng 


NOWIRKADY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  Ph-D. 

Profcwoc  of  MMMcokssicBl  Phyncs,  Unitwl  Smm 

WMtfaarBnrMtt 

A  ntioiul  and  dtduaiv  tfeatiM  on  tfa«  phyiici  of 
tha  ttmotphtce.  Of  gctat  vahia  to  mac»ocologiiii» 
phytiditi  and  tfaa  aviator. 

678  PagM»  niuacratMl,  Indtt*  8vo.    Prioa,  0 
AddraM  onfefs  and  inquifiM  to 

THE  FRANKLIN  INSTTTUTB 

PHILAI»LrHIA.  U.  S.  A. 


The  Microscope 

By  SIMON  H.  GAGE  of  Gornall  Uatveratty 

13th  Edition,  Publlahod  Decembar.  19M 

ia  tUt  edhiaot  ipcdal  cnpliadt  it  put  upoo  tht  Dtrk-FMd  Micrweovt 

Poatpald  $i.m 
COMSTOCiC    PUBLISHING   CO.,  Ithnca,  N,  Y. 

Memoirs  of  the  Wlstar  Inatttale  of  Anatmiiy  and 
Biology.    No.  6,  1915 

THE  RAT 

Data  and  lUf  oMnoo  Tabloa.    278  Pacoo.    8t  Tablaa. 

CoS^aSTSd^EdHmd  by  HENRY  H.  DONALDSON. 
Poot|»aid,  13.00. 

The  Wistar  Instttate  PhOiidelRlila,  Fa. 

Zoologist,  Geneticist,  Ph.D. 

ten  years  experience  in  college  teach- 
ing, would  welcome  change  giving  op- 
portunity to  devote  part  time  to  re- 
search. Address  A,  care  of  SCIENCE, 
Garrison,  N.  Y. 


WHY 
BECASE 


KORODNO? 

■  ^  ARE  • 

non-corroding  slides 
The  Standard  Glass  Specialty  Co. 

MORGANTOWN.  W.  VA. 


ANGO  BIOLOGICAL  SUPPLIES 

FOR  ZOOLOGY 


CRAYFISH  EARTHWORM 

STARFISH  SQUIDS 

fVn'U  for  Catalogue  No.  21 
Quaiity        ^ijg.  ANGLERS  CO.    '^'"^ 


First 


9I3W.iUBdolphSt.      CliiCMo.IU. 


Delivery 
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XV 


Arlco- Pollen  Extracts 

For  Cutaneous  Tests  and  Treatment 

Offer  a  variegated  list  of  Pollen  Extracts  for  both  diagnosis  and  treat- 
ment of 

Hay  Fever  and  Seasonal  Asthma 

Each  pollen  is  prepared  in  concentrated  solution,  and  supplied  separ- 
ately in  an  individual  capillary  tube  for  diagnostic  purposes.  This  to 
permit  of  scientific  differential  diagnosis  as  to  the  exciting  pollen  or  pol- 
lens with  each  patient. 

When  the  chief  causative  or  dominating  pollen  in  a  given  case  has 
been  determined,  proper  treatment  by  specific  desensitization  may  be  se- 
cured through  our  accurately  standardized  treatment  sets  corresponding 
respectively  to  the  various  pollens  represented  individually  in  the  different 
diagnostic  tubes. 

No  mixed  pollen  solutions  for  either  diagnosis  or  treatment  will  be 


supplied. 

Uieraturm  and  list  of 
pollen  on  request 


The  Arlington  Chemical  Company 

YONKERS,  N.  Y. 


The  new  Acree  Apparatus  with  Pyrovolter 
Potentiometer  is  a  unit  outfit  (not  assembled), 
offering  greater  convenience  and  higher  accuracy 
than  any  heretofore  available.  Even  from  a 
cost  standpoint,  it  is  worthy  of  your  close  investi- 
gation. 


Aak  ua  tor  our  New  Price  List  of  Apparatus  for  p^ 
Measurements,  requesting  CS-jS 


Pyrolectric  Instrument  Co. 

636-640  EMt  State  Street 
TRENTON.  N.  J. 


Grahame  Chemical  Company 

100  Rockinghem  Street 
ROCHESTER,  N.  Y. 
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MAC  MICHAEL  VISCOSIMETER 

No.  7367  SC 

IMPROVED  FORM  NOW  READY 


Particularly  adapted  for  the  testing  of 
varnishes  and  glues,  especially  heavy 
glues.  Used  by  research  chemists  for 
special  tests  on  oils.  Employed  also  for 
testing  a  wide  variety  of  materials,  the 
viscosity  range  being  from  that  of  the 
thinnest  liquid  up  to  the  thickest  glue. 
The  Mac  Michael  Viscosimeter  is  portable, 
weighing  only  about  twenty -five  pounds, 
and  is  of  rugged  construction.  It  is  easy 
to  operate  and  tests  can  readily  be  made 
by  those  who  have  no  technical  ex- 
perience. 

The  rate  of  rotation  of  the  cup  can  be 
regulated  at  will  up  to  about  120  r.p.m. 

The  motor  is  universal,  so  that  only  the 
voltage  need  be  specified.  Heating  is 
accomplished  through  the  electric  heat- 
ing plate. 

Experiments  are  being  conducted  looking  toward  the  standardization  of  the  entire 
range  of  torsion  wire  used.  The  operator  can  standardize  the  lighter  wires  against 
sugar  or  other  solutions  of  known  strength.  The  dimensions  of  the  cup  and  of  the 
cylindrical  plunger  conform  to  the  requirements  for  c.g.s.  units. 

Above  the  dial  is  a  wheel  by  means  of  which  the  dial  can  be  turned  back  a  known 
number  of  degrees,  so  that  for  very  exact  reading  its  position  can  be  indicated  on 
the  scale  of  a  reflecting  telescope  by  attaching  a  mirror  to  the  spindle. 

A  bulletin  is  being  prepared  which  will  incorporate  the  results  of  the  various  tests 
and  give  full  details. 

In  ordering  advise  voltage  of  electric  current  and  approximate  range  of  viscosity  of 
the  materials  to  be  tested,  so  that  suitable  torsion  wires  can  be  supplied. 


■imEr 


AMD 


NEW  YORK  CITT 
M  kf^  latk— IM  St. 


mend 


lesi  i^iH 

PITTSBURGH  BRANCH 
ZOllJackMAffcadt 
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Some  minds  visualize  woixl  pictures  more  slowly  than  others — and  difierently. 
Keep  them  together  and  uniform.  Illustrate  your  talks  and  lectures  with  actual 
pictures  of  your  subject  matter  projected  on  a  screen  by  the 

BAUSCH  dc  LOMB  BALOPTICON 

Xhe  Perfect  Stereoptioon 

Balopticons  project  opaque  objects,  such  as  photographs,  post  cards,  colored 
prints,  sketches,  printed  cards,  specimens,  etc.,  as  well  as  slides.  The  freedom 
from  trouble,  the  even,  steady  safe  illumination  of  the  new  gas-filled  Mazda 
lamp,  and  the  ease  of  operation  make  it  worth  while  to  specify  the  Bausch  6C 
Lomb  Balopticon. 

Bausch  ^  Ipmb  Optical  Q. 

662    ST.  MUL  STRUT    ROeHISTUI,  N.\: 

NEW  YORK  CHICAGO  WASHINGTON  SAN  FRANCISCO  LONDON 

i 
1/ 
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A  Sign  of  QuaUty      ^^(HJlBI        A  Mark  of 


Senrioe 


A  New^  Form  of 

DEMONSTRATION 

ORGAN 

PIPE 


Special  Features 

SoggMtsd  by 

PROFESSOR  LUNN 

Uoivanitylof  Chicago 

No.  3268.  DEMONSTRATION  ORGAN  PIPE.  All  M«taL  Making  it  possible  to  teach  aU  the 
fundamentals  underlying  organ  building. 

The  asual  method  of  varying  the  length  of  a  closed  pipe  is  by  a  sliding  piston.  Frequently  in 
demonstrating  this  by  sliding  the  piston  it  is  found  that  one  of  the  overtones  will  become  more  marked 
than  the  fundamental  and  the  pipe  apparently  changes  pitch.  This  mav  sometimes  be  delayed  by  blow- 
ing either  more  or  less  vehemently.  But  it  has  been  proven  that  with  the  range  of  lengths  usually  used 
in  class  demonstration  work,  it  is  impossible  to  make  an  organ  pipe  that  will  not  emphasize  some  over- 
tone at  some  length.  To  produce  the  fundamental  at  different  lengths  the  mouth  piece  must  be  changed 
in  construction. 

This  instruniont  has  an  adjustable  mouthpiece.  By  operating  the  two  sliding  cylindrical  sleeves 
the  amount  and  direction  of  the  air  jet  may  be  changed  and  also  the  size  of  the  opening  between  the 
resonance  column  and  the  outside  air. 

Bj  this  method  a  demonstration  of  the  law  of  lengths  may  be  made  without  producing  overtones 
—by  adjusting  the  mouthpiece  while  operating  the  piston. 

Farthor,  the  overtones,  first,  second,  third,  etc.,  may  be  produced  at  will,  without  changing  the 
blowing  or  the  length  of  the  resonance  column.  This  demonstrates  one  of  the  most  technical  problems 
in  the  art  of  organ  building,  and  also  shows  very  forcibly  the  reason  for  so-called  '*lip*positions**  in 
many  wind  instruments. 

Handsomely  nickel-plated.    About  60  cm.  long. 

Write  far  Price 

Ask  far 

descriptive 

circular  of  other 

nmwo  develafiments 

in  Sdrnntffic 

Apparatus 


W.  M.  WELCH  SCIENTIFIC  COMPANY 

Manufaetttror*  Imporlor  and  Exporters  of  Seientific  Appemtvs 

1516  Orleans  Street  CHICAGO,  ILU  U.S.  A. 


Digitized  by 


Google 


•    SCIENCE— ADVERTISEMENTS  iii 

Resistance  Boxes  and  Wheat- 
stone  Bridges 

The  dependability  of  resistance  coils,  as  regards  accuracy  and 
constancy  of  adjustment,  is  determined  by  the  manufacturer's  ex- 
perience in  their  construction.  This  involves  the  selection  and  test- 
ing of  suitable  resistance  wire;  design  of  spool;  methods  of  winding 
and  adjusting;  and  ageing  under  known  and  controlled  temperature 
conditions.  The  design  and  construction  of  the  switches — plug  or 
dial  t3rpe — on  the  Resistance  Box  or  Bridge  is  also  of  great 
importance. 

When  you  purchase  Leeds  &  Norfchrup  resistance  apparatus 
for  your  laboratory  you  do  so  with  the  manufacturer's  guarantee 
that  all  the  precautions  in  manufacture,  whi<^h  long  experience  has 
^own  essential,  are  carefully  observed.  You  are  further  assured 
that  the  instrument,  whatever  it  may  be,  is  as  accurate  as  the  speci- 
fications have  stated  it  to  be,  and  that  its  design  is  in  accordance 
with  the  best  practice,  consistent  with  reasonable  coat. 

In  short,  when  you  purchase  Leeds  &  Northrup  apparatus,  you 
know  that  you  are  getting  the  very  best  apparatus  of  its  kind. 

That  what  we  say  is  not  merely  '*  advertising  talk  "  is  ea^y  for 
you  to  prove  to  your  complete  satisfaction.  Any  scientific  labora- 
tory in  which  electrical  measurements  are  made  has  on  its  staff 
people  who  know  Leeds  &  Northrup  instruments,  and  who  will  be 
glad  to  confirm  our  statements  to  you. 


Are  you  familiar  with  Catalogue  S44  onZResistance 
Bottes  and  Witmatstone  Bridges  f  A  copy  will  be 
gladly  sent  if  you  request  it* 


Leeds  &  Northrup  Company 

Electrical  Measuring  Instruments 

4M1  St^aton  Avenue  PhUadelphitt  Pa. 
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Leitz  Microscopes  are  th^. 
Standard  of  the  World 


««  A     A  99 


MICROSCOPE  STAND  "AA 


Leiti  Researoli  and  Micro  Photo" 
grapMc  MicroBoope  "A A",  oatllt 
80,  with  complete  sabBtage  lllom- 
Inatlng  apparatiu  "a",  and 
three-lens  condenser  N.A.  1.40, 
triple  nosepiece,  apochromatio 
obJectiYcs  16mm,  4mm,  oil  im- 
mersion 2mm*  N.A.  1.82,  compen- 
sating eyepieces  No.  6  and  12,  in 
mahogany  cabinet. 


It  is  especially  recommended  for  Re- 
search Investigations  and  Micro  Photog- 
raphy. 

For  this  purpose  stand  ''AA"  has  been 
selected  as  standard  by  the  leading  labor- 
atories of  the  U.  S.  Government,  the  Hos- 
pitals, Universities  and  Industrial  Institu- 
tions throughout  this  and  other  countries. 

The  mechanical  construction  is  of  ut- 
most rigidity  and  every  part  of  its  adjust- 
ment of  thorough  precision. 

Leitz  Apochromatic  Objectives  are  in- 
dividual in  Quality  and  their  Optical  Effi- 
ciency embodies  the  very  latest  achieve- 
ments in  optical  science,  as  developed  by 
the  Leitz  Research  Department. 

The  Leitz  Apochromats  excel  in 

Range  of  numerical  aperture 
Definition  of  image  and  resolving  power 
Flatness  of  Field 
Color  correction 


Catalog  AA  will  be  forwarded  upon  request 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


Scheneetath,  N.  Y. 

Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  which  are  of 
interest  to  manufacturers  are  the  following: 


QENELITE 

A  self  lubricated  metal  for  light  duty  bearing 
purposes,  containing  approximately  40%  by 
volume  of  graphite  distributed  evenly  through- 
out its  mass. 


WATER  JAPAN 

A  non-inflammablo  japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  sizes : 

100,000  volt,  100  ma. 
20,000     **      100    " 
10,000     "      100    " 
Absolutely  no  moving  parts. 


BOROFLUX 

A  deoxidizer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANQMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
obtained  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  /y)l  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 

GeneralWElectric 

gSpeml  Office    ^ gy. fT^nfl  nUT   Sales  Offices  in     „„  ,. 
Schenectady;N.Y     ^  ^^111  ^  Cl  I IV    all  large  cities     ^^^-48 


Digitized  by 


Goggle 


VI 


SCIENCE— ADVERTISEMENTS 


Storage 
Batteries 


''Chloride  Acciimiilator$" 
and  "Enit  Batteries'' 

Arc  thoroughly  satisfactory  for  scientific 
work,  which  accounts  for  their  being  used  in 
so  many  of  the  educational  and  research 
laboratories  throughout  the  United  States. 

If  you  are  equipped,  and  after  long  service 
your  ** Chloride**  battery  needs  some  re- 
newals ;  or  if  you  contemplate  a  new  instal- 
lation we  are  ready  to  serve  you. 

By  arrangement  with  the  factory  we  act  as 
Special  College  Representatives  and  are  pre- 
pared to  furnish  portable  or  stationary  out- 
fits, with  any  number  of  cells  for  current 
capacity  from  i  ampere  to  any  tnA-rimrini 
desired. 

May  we  send  you  catalog?  To  aid  us  in 
rendering  good  service,  please  state  what 
your  requirements  are. 


JAMES    G.    BIDDLE 

1211   ARCH   STREET 
PHILADELPHIA 


OUR  CATALOG 

JUST  COMING  FROM  THE 
PRESS  CONTAINS  A  GENERAL 
LINE  OF  LABORATORY  SUP- 
PLIES AND  A  SELECTION  OF 
NEWEST  SPECL\LTIES  FOR  THE 
LABORATORY  OF  INDUSTRL\L 
•PLANTS  AND  EDUCATIONAL 
INSTITUTIONS. 


RoHDE  Laboratory 
Supply  Co. 

17  MADISON  AVE.,  NEW  YORK 


When  in  the  market  for  any 

GLASSWARE 
THERMOMETERS 

or  any  oth«r 

LABORATORY 

APPARATUS 

or 

INSTRUMENTS 

let  us  give  ypu  our  quotations 

We  can  supply  i^oods  immediatelj 
from  STOCK  and  can  also  quote  on 

DUTY  FREE  IMPORT 
for  G>lleges  or  UniTersities 

Scientific  Utilities  Co.,  Inc. 

Manufacturers,  Importers,  Exporters 
18  East  16th  Street  NEW  YORK*  N.  Y. 
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American  Medical 

MUSEUM   JARS 

PATENTED 

The  first  rectangular  Museum  Jar  made  in  America 
Far  superior  to  the  Jars  formerly  made  in  Germany 


Made  of  perfectly  clear  and  colorless 
glass,  thoroughly  annealed,  so  that  all  in- 
ternal strains  are  removed. 

The  comers  and  edges  are  thick.  The 
possibility  of  breakage  is  therefore  reduced 
to  the  minimum. 

The  surfaces,  inside  and  out,  are  polished 
planes,  so  there  is  no  distortion  of  the  object 
placed  within. 

The  tops  of  the  jars  are  ground  true 
and  the  reinforced  edge  provides  a  wide 
surface  for  tight  sealing. 

Bottom  surface  is  ground  flat  so  that 
the  jar  sets  firmly. 

The  small  recess  at  the  top  of  the  jar 
will  hold  a  glass  rod  or  frame  to  support 
^e  specimen. 

Covers  are  of  the  same  quality  of  glass, 
are  polished  and  correspond  with  the  jar 
and  are  ground  to  fit  perfectly. 

Mads  ia  •Urea  dilf •rwit  tisM  as  adopted  hj  Um  lateniatioDal  Attodation 

of  Modical  MotomiM 

Write  for  Prices  and  Descriptive  Circular 

Pfislgnfit  Patented  and  Distributed  by 

tMMwiiM.  Miawriw  twntm 

*&«fy/MH^  /or  the  LtzJboraiamjf^ 

Pittsburgh.  Pa. 
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NEWTON 

ANALYTICAL    BALANCES 

THE   TEST 

IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OF  SERVICE 


Ifewton  No.  210  ABAlytlcal  Balance  was  deslgrned  to  meet  the  routine  needs  of  the 
analyst,  and  No.  220  to  meet  hLs  most  exacting:  requirements.  Both  of  these  balances  are 
of  exquisite  workmanship  and  appearance  and  are  the  best  balances  now  obtainable  at 
the  price,  and  superior  to  some  balances  sold  at  hig^her  prices.  Each  balance  is  sold  under 
our  guarantee  as  to  performance  and  durability. 


21812. 


Newton  Analrtlcal  Balnnee  No.  210,  capacity  200  grrams  In  each  pan,  sensi- 
tivity   under  full  load   1/lOth  mg 


21818. 


Newton  Analytical  Balance  No.  220,  capacity  200  grams  in  each  pan,  sensi- 
tivity under  full  load  l/20th  mg 126.00 


Prieem  mabject  to  ohBUge  without  notice 
Copy  ofSapplsment  No.  65,  **AnalytteBt  Balancem  mnd  Weightm**^  Mcnt  upon  requomt 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE,   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA,  U.  S.  A. 


Digitized  by 


Google 


SCIENCE 


Fbidat,  March  18,  1921 


CONTENTS 

Medicine  and  the  Fublic:  Db.  Williaic  Gebky 
MoBOAN 243 

The  SoienUfio  Baeit  of  Science  Teaching:  Db. 
EiiUOr  B.  DowNiKO 250 

Scientific  SvenU: — 
Biological  Survey  of  the  State  of  Washing- 
ton; The  Preservation  of  Naiural  Condi- 
tions; Scientific  Lectures  at  Ottawa;  The 
Beaignation  of  Frofessor  Flint;  The  Inter- 
national Union  of  Badio  Telegraphy 252 

Scieniifio  Nates  and  News 254 

University  and  Bducaiional  News 257 

Discuseion  and  Correspondence: — 

Section  L  of  the  American  AssooiaUon  for 
the  Advancement  of  Science:  PBorassoB  G. 
A.MILLEB.  Fossils— 'Are  they  merely ''Fre- 
historic/'  or  must  they  he  also  **  Geo- 
logic" f  Db.  Abthitb  M.  Millib..  Thrice- 
t(kd  Tales:  PBorsssoB  Alexandxb  McAdix. 
American  Fublications  and  International  Ex- 
change: PB0FZ880&  Maynabd  M.  Mxtoalt.  257 

Scientific  Boohs: — 
History  and  Bibliography  of  Anatomic  Illus- 
tration: Fkotessob,  Boy  L.  Moodie 259 

Special  Articles:--' 
Amcehoid  Movement,  Tissue  Formation  and 
Consistency  of  Frotoplasm:  Db.  Lbo  Lose. 
The  Belatioe  Numbers  of  Twins  and  Trip- 
lets: PBonssoB  Ghablxs  Zklsnt 261 

The  American  Chemical  Society:  Db.  Chablbs 
li.  Pabsons 263 

Association   of  American   Geographers:    Db. 
BiOHABD  Ellwood  DoDax 267 


MSB.  intoMUd  for  pnbUoation  and  books,  etc,  intanded  for 
nriew  ikould  b«  Mat  to  The  Editor  of  Soieiiee,  Ourieon-on- 


MEDICINE  AND  THE  PUBLIC^ 

Mr.  President,  Members  of  the  Medical  So- 
deiy.  Ladies  and  Oentlemen:  We  are  gathered 
here  to-night  to  dedicate  this  building  to  the 
science  of  medicine  in  the  District  of  Coliun- 
bia,  and,  in  a  broader  sense,  to  the  service  of 
the  oommmiity  and  humanity. 

This  beautiful  building  is  the  realueation  of 
the  dream  of  the  society  for  a  century  and 
over,  and  has  been  made  possible  by  the  loyalty 
and  self-sacrifice  of  a  large  majority  of  the 
medical  men  of  this  city,  and  the  generosity 
of  many  friends  of  our  profession  hare  and 
elsewhere. 

The  funds  necessary  for  the  erection  of  this 
building  were  raised  in  two  years  by  the  per- 
sistent, untiring  efforts  of  the  members  of  the 
building  committee,  who  have  had  supervision 
of  the  preparation  and  execution  of  the  plans, 
and  who  feel  that  th^  can  congratulate  the 
architect,  the  contractor,  the  Medical  Society 
and  the  District  of  Oolumbia  upon  the  results. 

While  the  funds  immediately  necessary  for 
the  erection  of  the  building  have  been  raised, 
there  remains  a  mortgage  of  fifty  thousand 
dollars  to  be  carried  by  the  society. 

It  is  the  desire  of  a  majority  of  the  mem- 
bers that  this  indebtedness  be  paid  off  in  the 
near  future  in,order  that  this  building  may  be 
presented  to  posterity  as  thdr  contribution, 
leaving  the  care  and  maintenance  as  the  only 
burden. 

The  aim  of  the  Medical  Society  as  typified 
in  this  building  is  the  elevation  of  the  profe&- 
3ion  to  a  higher  ecienldfic  standard  for  in- 
creased public  usefulness.  There  can  be  no 
doubt  that  this  aim  concerns  the  public  even 
move  than  it  does  the  profession.  The  more 
highly  developed  the  scientific  attainments  of 
the  medical  profession,  the  more  it  redounds 

1  Dedicatory  address  delivered  on  occaBion  of  the 
opening  of  the  new  home  of  the  Medical  Society  of 
the  DiBtriet  of  Colnmbia,  January  12,  1921. 
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to  the  advanta^  of  the  public,  which  receives 
thereby  increasingly  eflbsient  eervice  from  the 
individual  members  of  the  profession.  It  is 
in  this  way  that  the  interests  of  the  profession 
and  the  lai^  are  interwoven. 
]  Feeling,  as  we  do,  that  Ihe  influence  of  our 
profession  in  public  affairs  just  at  the  present 
,time  is  not  so  potent  as  it  was  a  generation 
ago,  or  as  it  should  be,  we  have  cast  about  to 
discover  the  cause  and,  following  the  tradi- 
tions of  our  profession,  to  apply  the  appropri- 
ate remedy  for  the  malady.  After  oft-repeated 
■discussions  the  general  feeling  has  come  to 
jprevail  that  the  lack  of  professional  solidarity 
is  the  underlying  cause  which  robs  ua  of  the 
influence  at  the  council  table  of  our  city  which 
unselflsh  devotion  to  the  best  interests  of  the 
public  appears  to  justify. 

Eecognizing  the  gravity  of  this  condition, 
pur  former  president^  Dr.  Davidson,  conceived 
the  cure,  in  leading  the  socieity  to  undertake 
:the  erection  of  a  commodious  centrally  located 
home  of  its  own.  To  him  the  members  of  the 
society  are  indebted  for  <this  beautiful  ediflce 
and  his  name  will  go  down  in  the  history  of  the 
socie^,  and  of  this  city,  as  one  of  the  great 
benefactors  of  his  tima 

I  The  beneficial  effects  are  already  evidenced 
In  the  enthusiastic  loyal  cooperation  of  the 
members  of  the  society  and  of  its  lay  friends 
who  have  made  possible  the  completion  of  the 
task,  rendered  more  difficult  by  the  disturbed 
(Conditions  which  prevailed  in  this  ci^  and 
throughout  the  length  and  breadth  of  the  land. 

No  xm>fe8sion  has  loftier  traditions  and  aims 
.than  have  animated  the  medical  profession 
throughout  all  the  ages.  In  the  pac^  the  med- 
ical profession  has  been  interested  in  all  the 
great  questions  of  the  day,  whether  pertaining 
to  the  health  of  the  community  or  matters  en^ 
tirely  outside  of  the  realm  of  medicine. 

Let  us  not  be  satisfied  with  the  accomplish- 
ment of  scientific  attainments,  but  ever  keep 
in  mind  our  broader  duties  as  citizens  o^  this 
great  republic. 

.  In  fulfilling  our  duty  to  the  public  let  us  not 
be  immindf ul  of  our  sacred  obligations  to  the 
fellows  of  our  own  profession,  especially  those 
who  through  misfortune  need  our  aid,  sym- 


pathy and  encouragement  In  this  connection 
may  we  not  do  wclll  to  borrow  from  the  little 
|>eople  across  the  Pacific  the  motto  which  is 
synibolieed  in  those  two  Httle  bronzes  seen 
]Upon  the  Temple  of  Nikko,  which  warn  the 
traveller  to  '^  see  no  evil,  hear  no  evil,  ggeaii  no 
jeviL"  In  the  consideration  of  our  broader 
{duties  €ts  true  physicians,  let  us  lend  our 
earnest  aid  not  only  to  those  in  whose  keeping 
the  moral  and  spiritual  welfare  of  the  com- 
munity rests,  but  to  give  in  our  daily  work 
fmch  council  and  encouragement  along  these 
lines  as  lie  within  our  power. 

In  taming  to  a  consideration  of  what  the 
Medical  Society  of  the  District  of  Oolimibia 
has  accomplished  for  our  city  we  find  achieve- 
ments of  which  we  may  be  justly  proud.  The 
curbing  of  ^hoid  by  securing  an  abundant 
supply  of  pure  water  and  pure  milk;  the  med- 
ical inspection  of  the  school,  by  which  nutri- 
tional diseases,  defective  eyesight  and  in- 
fectious fevers  are  reduced  to  a  mihimtmi; 
providing  for  new  hospitals,  raising  the  stand- 
ards of  the  older  institutions;  the  practical 
elimination  of  malaria  through  the  reclama- 
tion of  the  Potomac  flats,  which  were  the 
breeding  places  of  the  mosquito;  the  effective 
control  of  contagious  and  infectious  fevers 
through  compelling  quarantine^  with  report  of 
such  cases  to  the  Health  Department;  the  in- 
auguration of  the  crusade  against  tuberculosis 
and  the  bringing  the  knowledge  of  its  com- 
municability  and  the  care  of  the  disease  to 
the  attention  of  the  public;  the  compulsory 
registration  of  births  and  deaths  and  many 
other  questions  pertaining  to  the  welfare  of 
the  public  have  been  enthusiastically  sup- 
ported by  one  Medical  Society. 

What  I  have  said  will  convince  you  that  the 
best  individual  and  collective  efforts  of  our 
profession  as  represented  by  the  Medical 
Society  of  the  District  of  Colimibia  have 
been  and  are  being  spent  in  the  service  of 
the  community  and  of  our  country. 

Perhaps  in  none  of  the  professions  does  the 
student  by  his  mere  entry  accept  such  a  bur- 
den of  responsibility;  and,  if  achievement  is 
measured  by  opportunity,  in  no  other  pro- 
fession is  he  so  certain — ^whatever  his  aocom- 
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pUshments — ^to  fall  far  below  the  ideal  set 
for  him  by  the  traditions  and  history  of  his 
calling. 

From  the  days  of  St.  Luke  to  this  yery 
evening,  t}^e  profession  has  recognized  its 
duty  and  responsibility  and  in  the  fullest 
sense  has  endeayored  to  meet  them.  As 
steadily  and  quietly  as  water  flows,  and  with 
the  same  beneficent  effect  upon  mankind,  the 
work  of  the  medical  man  has  proceeded 
through  all  the  ages  coyered  by  recorded 
history. 

At  firsts  service  rendered  by  his  own  hands 
to  the  sufferer— combining  the  functions  of 
physician,  surgeon,  nurse  and  pharmacist; 
then,  with  the  development  of  knowledge,  a 
separation  of  these  fields  of  work;  then  a 
cultivation  and  intensification  of  the  possi- 
bilities in  each  field;  but  always  service. 

Always  the  subordination  of  his  own  com- 
fort; of  opportunities  for  wealth;  of  leisure; 
of  home  life;  of  public  recognition;  to  the 
need  of  serving  mankind;  and,  in  instances 
without  number,  the  sacrifice  of  life  itself  in 
the  effort  to  serve  his  fellow  man;  to  extend 
and  broaden  knowledge,  and  thereby  acquire 
the  means  whereby  others  might  live. 

No  man  dare  think  or  say  these  things  of 
himself;  but  if  they  are  to  be  seen  in  others^ 
if  th^  form  a  part  of  the  noble  traditions  of 
a  profession  to  which  he  has  been  called;  if 
they  are  of  the  very  character  and  being  of 
his  brothers  in  that  profession,  then  he  may 
recognize  and  proclaim  them,  for  they  are 
not  only  his,  they  are  a  portion  of  the  heritage 
of  all  mankind. 

The  members  of  this  Sociely  permitted  no 
object  of  personal  ambifion  and  no  activity 
of  {professional  life  to  withhold  from  our  gov- 
ernment during  its  hours  of  stress  the  de- 
votion and  service  due  from  each  citizen. 
This  was  proven  by  the  ready  response  to  the 
government's  call  for  physicians  during  the 
recent  World  War,  when  more  than  one 
fourth  of  the  total  number  of  our  doctors 
enlisted  in  one  or  another  of  the  three 
branches  of  the  service.  Of  this  number 
three  made  the  supreme  sacrifice  in  giving 
their  lives  for  their  country. 


During  the  campaign  for  obtaining  funds 
for  the  erection  of  this'  building  it  was  inter- 
esting and  gratifying  to  note  that  when  the 
public  became  acquainted  with  the  aims  and 
accomplishments  of  our  medical  society,  it 
responded  promptly  and  generously  to  our 
appeal  for  financial  assistance,  and  I  repeat, 
that  this  appeal  was  not  wholly,  nor  indeed  in 
greater  part,  for  the  ultimate  benefit  of  the 
medical  socie/ty,  for,  as  I  have  already  shown, 
the  interest  of  the  community  and  the  society 
are  identical. 

Through  the  influence  of  this  building  the 
standard  of  medical  practise  will  be  elevated. 
This  will  come  about  by  additional  facilities 
for  scientific  research,  by  lectures  with  thmr 
stimulating  discussions,  as  well  as  by  the  pre- 
sentation of  unusual  cases  and  rare  specimens. 

The  Medical  Sociely  of  the  District  of 
Columbia  has  the  standing  of  a  state  sociely 
and  as  such  is  an  integral  part  of  the  Amer- 
ican Medical  Association.  One  of  the  nine 
trustees  of  the  American  Medical  Association 
who  controls  the  finances  and  policies  of  that 
great  organization  composed  of  more  than 
sizly  thousand  men  of  the  medical  profession, 
is  a  member  of  our  society.  The  society  also 
has  its  representative  in  the  House  of  Dele- 
gates of  the  American  Medical  Association. 
It  may  not  be  inappropriate  to  mention  in 
this  connection  that  we  are  the  only  state 
society  to  hold  weekly  meetings  throughout 
the  year,  which  in  itself  increases  immeas- 
urably its  sphere  of  teaching. 

The  Medical  Society  of  the  District  of 
Columbia  was  founded  September  twenty- 
forth,  eighteen  hundred  and  seventeen,  and 
during  the  one  hundred  and  three  years  which 
have  elapsed  since  that  time  the  science  of 
modem  medicine  has  been  developed.  The 
society  numbers  among  its  members  past  and 
present  physicians  who  have  made  valuable 
contributions  to  the  development  of  medical 
science. 

The  membership  body  of  the  Medical  So- 
ciety of  the  District  of  Columbia  comprises 
every  branch  of  medical  science  and  every 
age  of  medical  man  from  the  recent  graduate 
to  those  who  through  long  years  of  service 
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have  earned  retirement  The  society  espe- 
cially fosters  and  encourages  younger  mem- 
bers to  read  essays  and  to  present  unusual 
cases,  and  they  are  always  certain  of  an  ap- 
preciative audience.  This  is  a  keen  incentive 
to  study  and  research  work. 

Since  it  is  true  that  history  repeats  itself, 
is  it  not  well  to  pause  now  and  then  to  take 
a  glance  at  the  achievements  of  the  past  in 
order  to  gain  new  encouragement  for  the 
accomplishment  of  the  future? 

A  survey  of  its  history  shows  that  medicine 
has  had  a  far  greater  development  in  the  past 
century  than  in  all  previous  time.  The 
changes  that  have  taken  place  have  been  truly 
stupendous.  The  current  of  medical  progress 
is  still  in  rapid  and  vigorous  flow,  with  no 
sign  of  slowing.  A  multitude  of  keen  in- 
vestigators are  eagerly  and  industriously 
hunting  out  and  developing  new  knowledge 
and  new  methods.  Every  year  or  two  yields 
new  facts  of  fundamental  value.  These  dis- 
coveries are  rapidly  assimilated  into  the  body 
of  diagnostic  and  therapeutic  methods  and 
practise;  the  novelty  of  one  year  becomes 
the  routine  of  the  next. 

Of  the  great  body  of  science,  medicine  is 
an  integral  part  In  no  department  of  knowl- 
edge is  scientific  method  more  rigorously  pur- 
sued, or  with  more  productive  results  than  in 
medicine.  It  is  the  use  of  the  scientific 
method  alone  that  has  brought  about  the  vast 
development  of  medicine  within  the  past 
century,  with  all  the  resultant  benefit  to  man- 
kind. In  no  field  of  human  activity  is  there 
a  greater  exercise  of  humanitarian  spirit  than 
in  medicine.  In  the  difficulties  that  confront 
mankind  to-day,  the  course  and  the  duty  of 
the  medical  profession  are  clear — ^to  continue 
the  vigorous  employment  of  those  scientific 
principles  and  the  exercise  of  the  altruistic 
spirit  that  elevated  medicine  out  of  the  empir- 
ical and  stagnant  inefficiency  that  character- 
ized it  for  a  thousand  years.  Furthermore, 
medicine  is  in  a  position  to  offer  the  applica- 
tion of  those  same  principles  and  spirit  to 
the  solution  of  the  grave  difficulties  that  con- 
front mankind  to-day.  Medicine  can  proudly 
present  its  record  before  the  world  as  a  con- 


spicuous example  of  the  attainment  of  sub- 
stantial efficiency  and  social  service;  the 
methods  and  the  spirit  that  have  brought  suc- 
cess to  medicine  ought  to  help  in  bringing 
equal  efficiency  and  achievement  inp  industrial, 
economic  and  civic  institutions. 

The  great  achievement  of  medicine  not  only 
a£Fords  us  inspiration  and  pride,  but  impose 
upon  us  serious  responsibilities  and  obliga- 
tions. It  is  our  duty,  individually  and  col- 
lectively, to  keep  ourselves  worthy  of  our 
great  profession,  assiduously  to  cultivate  our 
art,  to  maintain  unimpaired  the  great  heri- 
tage of  the  past,  and,  as  opportunity  offers, 
to  add  to  the  store  of  medical  knowledge.  We 
should  cherish  the  principles  and  the  spirit 
that  have  brought  us  to  our  proud  position. 
We  should  keep  aglow  the  light  that  has  dis- 
pelled so  much  of  the  darkness  and  obscurity 
of  the  peculiar  problems  that  confront  us,  and 
let  that  light  shine  into  the  gloom  of  a  dis- 
ordered world.  In  the  consciousness  of  the 
great  achievements  and  usefulness  that  have 
been  attained,  and  in  our  own  assiduous 
efforts  to  live  up  to  the  spirit  of  our  great 
profession,  rest  the  greatest  satisfactions  and 
the  greatest  rewards  that  can  come  to  us. 

Will  you  not  turn  with  me  for  a  brief 
glance  at  some  of  the  developments  in  medi- 
cine during  the  last  half  century.  In  the 
short  time  which  I  have  at  my  disposal  it 
will  be  possible  to  touch  only  the  high  lights 
of  this  subject 

Fifty  years  ago  the  use  of  the  microscope 
was  in  the  hands  of  a  few  men  who  devoted 
tbeir  lives  exclusively  to  research  work, 
whereas  to-day,  it  is  one  of  the  instruments  at 
the  right  hand  of  every  busy  practitioner, 
who  would  feel  as  much  at  sea  without  it  as 
without  his  stethoscope  or  test  tube. 

Among  the  broader  developments  of  the  last 
half  century  when  medical  science  branched 
out  and  its  progress  depended  ui)on  highly 
specialized  study  and  research,  the  practise  of 
medicine  evolved  the  specialist  These  have 
increased  to  enormous  numbers,  and  surely 
for  the  most  part  are  justifiable,  but  it  must 
be  confessed  that  some  are  needless  and  im- 
mature   It  will  require  a  decade  or  more  to 
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drop  to  the  mean  level  in  this  regard.  There 
can  he  little  douht  hut  that  the  pendulum  is 
swinging  from  the  extreme  degree  in  special- 
ized medicine  so  that  in  a  few  years  the  nor- 
mal balance  between  the  specialist  and  the 
general  practitioner  will  be  established. 

Along  with  the  growth  of  specialized  medi- 
cine has  come  the  laboratory,  which  at  the 
preeent  time  is  the  brain  of  practical  scien- 
tific medicine.  It  is  to  the  laboratory  that  we 
are  chiefly  indebted  for  all  of  the  great  disr 
coveries  in  medicine  and  the  allied  sciences. 
The  beginning  of  this  era  of  laboratory  work 
was  the  establishing  of  Yon  Ziemssen's  lab- 
oratory in  Munich  in  1886. 

Among  the  great  discoveries  which  we  owe 
to  the  laboratory  are  Pasteur's  work  on  patho- 
genic microbes^  in  which  he  brought  out  the 
theory  of  protective  inoculation  against  cer- 
tain infectious  diseases.  Later  on  he  gave  to 
the  medical  world  the  results  of  his  studies  on 
rabies  and  anthrax,  which  have  been  of  im- 
measurable service  to  mankind  throughout  the 
civilized  world. 

About  the  same  time  Koch  introduced  a 
new  method  for  the  isolation  and  pure  culture 
of  bacteria  which  is  essentially  the  same  as  is 
now  in  use.  In  1874  EhrUch  improved  the 
method  of  staining  smears  which  had  been 
worked  out  by  Weigert  three  or  four  years 
previously.  This  opened  the  door  to  the  study 
of  a  great  number  of  microorganisms  and  has 
proven  one  of  the  most  important  diagnostic 
criteria  in  the  practise  of  medicine.  As  a  re- 
sult of  Weigerf s  and  Ehrlich's  laboratory 
technique  the  spirillum  of  relapsing  fever  was 
discovered  in  1873  by  Obermeier  and  the 
parasitic  amoeba  in  dysenteric  stools  by 
Loesch  in  1875.  Koch  was  able  to  grow 
anthrax  bacilli  for  the  first  time  in  artificial 
media  in  1875.  In  1879  Neisser  announced 
the  discovery  of  the  gonococcus.  In  1880 
Pasteur  presented  his  monograph  on  the  study 
of  the  streptococcus  and  the  staphylococcus 
which  had  been  isolated  for  the  first  time  by 
him  two  years  previously.  About  the  same 
time  Eberth  described  the  typhoid  bacillus  as 
the  cause  of  the  continued  fever  known  as 
typhoid.    Laveran   discovered   and   described 


the  Plasmodium  of  malarial  fever,  November 
6,  1880. 

Perhaps  the  most  important  of  these  dis- 
coveries and  the  one  which  attracted  instantly 
the  most  wide-spread  attention  among  the 
laity  &8  well  as  the  medical  profession  was 
that  of  the  tubercle  bacillus  by  Koch  in  1882. 
Tuberculosis  had  been  known  and  observed 
for  centuries,  but  the  microorganism  which 
produced  it  had  eluded  all  of  the  keenest  ob- 
servers up  to  that  time.  Another  almost 
equally  important  discovery  made  by  Klebs  in 
1883  was  the  diphtheria  bacillus;  its  oausal 
relation  to  diphtheria  was  demonstrated  by 
Loeffler  in  the  same  year.  Along  about  this 
time  came  the  discovery  of  the  tetanus  bacil- 
lus, the  colon  bacillus,  the  meningococcus,  the 
bacillus  of  Malta  fever  and  a  number  of 
others.  Still  another  contribution  along  this 
line  was  that  of  Smith  and  Eolboume,  who 
discovered  that  Texas  fever  was  transmitted 
by  the  cattle  ticL  However,  some  years 
antedating  the  announcement  of  Smith  and 
Kilboume^  Dr.  A.  F.  A.  King,  of  this  city, 
read  a  paper  before  this  society  in  which  he 
expressed  the  belief  that  malaria  was  trans- 
mitted by  the  moequito.  This  may,  and  prob- 
ably did,  give  a  hint  as  to  the  transmission  of 
certain  infectious  diseases,  which  led  to  valu- 
able discoveries,  chief  of  which  was  that  of 
Heed  and  Carroll  of  this  city,  who  demon- 
strated that  yellow  fever  was  transmitted  by  a 
certain  species  of  mosquito;  thus  corroborat- 
ing Dr.  King's  theory.  As  a  result  of  this 
discovery  Cuba  was  made  safe  to  the  traveler 
and  the  completion  of  the  Panama  Canal  was 
made  possibla 

Another  notable  contribution  to  practical 
bacteriology  was  the  discovery  in  1896  by 
Widal  of  the  agglutination  test  for  typhoid 
fever,  upon  which  the  present-day  differential 
diagnosis  between  typhoid  and  other  con- 
tinued fevers  rests. 

With  the  mention  of  one  additional  im- 
portant discovery  I  will  pass  on  to  develoi>- 
ments  in  other  fields.  Perhaps  none  of  these 
mentioned  heretofore  have  arrived  at  a  more 
prominent  place  in  the  history  of  valuable 
discoveries  than  Wassermann's  serodiagnosis 
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of  syphilis  in  1907  and  Sohaudinn's  discovery 
of  the  Treponema  pallidum,  two  years  earlier, 
in  1905! 

Medical  science  is  indebted  to  the  patholo- 
gists for  many  important  and  yaluable  con- 
tributions during  the  past  fifty  years.  As  a 
result  of  their  investigations  the  pathology 
of  many  of  the  diseases  to  which  human  flesh 
is  heir  has  come  to  be  more  or  less  understood. 
The  progress  of  physiology  has  kept  pace  with 
pathology  along  allied  lines,  but  its  scope  is 
much  more  comprehensive  than  the  latter,  as 
it  invades  the  domain  of  chemistry  to  some 
ertent  This  field  of  medical  research  has 
contributed  more  of  practical  value  than  any 
other,  with  the  exception  of  bacteriology,  with 
which  it  is  also  diosely  linked.  In  this  field 
has  been  developed  the  knowledge  of  the 
ductless  glands  which  at  the  present  time  is 
attracting  so  much  attention.  It  was  Brown- 
Sequard  who,  in  1891,  called  attention  to  this 
domain  of  the  body. 

Charcot  laid  the  foundation  for  the  later 
developments  in  p^choanalysis  by  his  studies 
on  hysteria  a  half  a  cexitury  ago.  Freud  in 
the  present  generation  has  carried  this  branch 
of  medicine  to  the  point  of  practical  applica- 
tion. To  Oolgi's  method  of  staining,  which 
was  given  to  the  medical  profession  in  1873, 
the  knowledge  of  the  histology  of  the  nervous 
system  is  attributable. 

The  place  which  Lister  occupies  in  relation 
to  the  developments  of  surgery  is  recognized 
by  the  entire  scientific  world.  Not  infre- 
quently he  is  alluded  to  as  the  father  of 
modem  surgery.  As  he  antedates  the  period 
covered  by  this  paper  I  will  not  dwell  further 
upon  his  achievements,  although  to  him  may 
be  attributed  the  foundation  of  aseptic 
surgery. 

The  advancements  in  this  branch  of  medi- 
cine are  so  many  and  spectacular  as  to  well 
nigh  overwhelm  the  chronicler  of  a  brief  his- 
tory of  medical  progress. 

One  of  the  earliest  important  steps  in  the 
progress  of  surgery  was  the  introduction  of 
steam  sterilization  of  dressings  and  instru- 
ments in  1886  by  von  Bergmann.    This  super- 


seded corrosive  sublimate  antisepsis  then  in 
use. 

Esmarch,  in  the  early  seventies,  called  atten- 
tion to  his  method  of  controlling  hemorrhage 
at  operations  by  bandaging  the  limb  above  the 
site  of  operation,  thereby  giving  the  operator 
an  almosft 'bloodless  field  and  greater  freedom 
for  exact  work,  and  at  the  same  time  saving 
the  patient  from  unneoesaary  loss  of  blood. 
I  Sir  Spencer  Wells  went  a  step  farther  and 
devised  the  clip  or  hemostatic  forcep  to  pick 
up  the  individual  bleeding  points  at  the  site 
of  operation,  this  doing  away  with  Esmarch's 
method. 

I  Local  anesthesia  by  ether  spray  was  intro- 
duced by  Richardson  in  1886  and  cooaine  by 
Anrep  and  Kohler  about  the  same  time.  Dr. 
Poming,  in  1885,  described  the  results  of  his 
experiments  in  spinal  anesthesia,  although  the 
claim  for  this  new  and  important  discovery 
has  been  made  in  Germany  on  behalf  of  Bier 
in  the  same  year.  Six  years  later  Quincke 
called  attention  to  the  importance  of  a  study 
of  cerebro-spinal  fluid  in  certain  local  and 
system  diseases. 

.  As  a  resuH  of  the  work  of  Coming,  and 
later  Quincke,  Orile  developed  his  method  of 
anocia-as8ociation>  which  for  a  brief  time  was 
widely  used. 

.  The  strides  in  abdomioal  surgery  during  the 
past  twen^-five  years  have  been  so  rapid, 
varied  and  extensive  as  to  make  it  impossible 
,to  select  any  high  points  for  mention,  since 
they  all  come  well  within  that  category. 
,  It  may  not  be  inappropriate  to  call  attention 
in  passing  to  the  fact  that  much  of  the  recent 
pirogress  in  field  surgery  has  been  due  to  the 
great  surgical  clinics  which  have  been  de- 
yeloped  during  the  past  twenty  years,  both 
here  and  abroad. 

,  The  care  of  the  mother  at  child-birth  is  the 
oldest  branch  of  the  practise  of  medicine  and, 
;without  doubt,  the  most  important  to  the  fu- 
ture of  the  world.  Whereas,  there  have  been 
^o  startling  developments  in  this  branch  of 
medicine  yet  the  obstetrician  has  kept  pace 
with  the  surgeon  in  modem  methods  and 
asepsis. 
,    The  progress  in  the  field  of  diagnosis  rests 
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Upon  the  developments  in  bacfteriology,  physi- 
ology, histology  aiid  cheniiBtry.  A  history  of 
any  one  of  these  neceesarily  describee  diag- 
nostic progresa 

In  therapeutics  the  most  noteworthy  ad- 
vance was  the  gradual  transition  from  ihe  old- 
time  so-called  gunshot  prescription  to  the 
simple  single  drug  prescription  devoted  to  the 
specific  need  for  which  it  is  to  be  used.  Some 
pf  the  more  beneficial  additions  to  modern 
therapeutics  are  chloral  as  a  hypnotic  and  the 
Balicylates  for  the  relief  of  so-called  rheumatic 
affections. 

,  The  discovery  of  the  hemoEftatic  effects  of 
oemtain  drugs  by  means  of  which  hemorrhage 
beyond  the  reach  of  the  hemostatic  inetru- 
ments  may  be  controlled  has  been  a  great  boon 
to  the  physician  and  to  the  surgeon. 
I  In  the  eighties  the  antipyretic  drugs  were 
given  to  the  profession  and  were  soon  eagerly 
appropriated  by  the  laily  for  the  relief  of 
vague  and  distressing  i>ains  in  one  part  of  the 
body  or  another. 

A  very  imi)ortant  contribution  to  thera- 
X)eutios  was  the  introduction  of  von  Behring's 
anti-diphtheritic  serum  in  1898.  Another  was 
the  introduction  of  anti-typhoid  inoculation. 
,  The  modem  synthetic  sleep-producing  drugs, 
pf  which  trional  and  sulphonal  are  examples, 
were  introduced  in  1893.  Novocain,  which  is 
widely  used,  was  discovered  by  Einhom  in 
1905.  Ko  more  important  remedial  agent  has 
been  given  to  the  medical  profession  than 
£hrlicti's  salvarsan  in  1909,  which  has  done 
much  to  rob  syphilis  of  its  terrors  both  to  the 
community  and  to  the  individual. 

The  multiplicity  of  pharmaceutical  and  bio- 
logical products  is  bewildering  and  a  large 
percentage  of  them  are  useless  and  serve 
merely  to  enrich  the  manufacturers  and  to 
deceive  for  a  time  the  credulous  public. 

The  most  spectacular  of  all  the  discoveries 
in  modem  medicine  is  that  of  the  X-ray, 
which  Boentgen  announced  in  1895.  Not 
only  has  it  proven  a  useful  therapeutic 
agent  but  it  holds  a  commanding  position 
among  diagnostic  methods.  Another  thera- 
peutic agent  which  aroused  a  great  deal  of 
attention  was  the  introduction  of  radium  for 


the  treatment  of  cancer  and  indolent  ulcer, 
the  exact  value  of  which  has  not,  as  yet^  been 
definitely  determined.  The  trend  of  to-day  in 
therapeutics  is  to  limit  the  amount  and 
number  of  drugs  used,  and  to  employ  hygienic 
and  dietetic  measures  in  the  treatment  of  dis- 
ease, and  to  reach  out  after  prophylactic 
methods. 

In  i>assiQg  from  a  consideration  of  thera- 
peutics I  may  be  pardoned  for  calling  atten- 
tion to  the  fact  that  the  medical  profession 
differs  from  all  others  in  being  the  only  one 
which,  in  its  practise,  is  self -destructive^  by 
teaching  the  public  laws  of  social  hygiene 
and  of  preventive  measures. 

A  necessary  development  in  the  scientific 
care  of  the  sick  was  the  advent  of  the  trained 
nurse^  who  came  to  be  recognized  as  a  nec- 
essity in  the  latter  part  of  the  nineteenth 
century.  Nursing  as  a  profession  was  sug- 
gested by  Dr.  Samuel  Ghross  about  fifty  years 
ago,  and  shortly  thereafter,  on  August  1, 
1875,  the  first  training  school  for  nurses  was 
formally  opened  at  Bellevue  Hospital,  N.  Y. 
Soon,  other  training  schools  were  established, 
until  at  the  present  time  training  schools  for 
nurses  are  to  be  found  in  great  numbers 
throughout  the  civilised  world. 

It  would  be  difficult  to  conceive  the  possi- 
bilily  of  carrying  out  the  modem  methods  of 
caring  for  the  sick  without  the  invaluable  aid 
of  that  great  body  of  earnest  and  intelligent 
women  who  go  to  make  up  the  nursing  pro- 
fession. One  has  only  to  mention  the  Bed 
Cross  to  realize  the  deep  root  the  nursing  pro- 
fession has  taken  in  the  social  fabric  of  the 
world. 

Of  necessity  the  scheme  of  medical  educa- 
tion and  the  development  of  medical  libraries 
have  grown  with  the  needs  arising  out  of  the 
progress  of  the  profession  during  the  past  half 
century. 

Having  considered  briefly  a  few  of  the  more 
important  epoch-making  discoveries  which 
have  marked  the  progress  of  the  medical 
profession  during  the  past  half  century,  may 
we  not  draw  therefrom  encouragement  to 
look  at  the  future,  rich  in  the  promise  of 
developments  which  will  progressively  lessen 
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disease,  wretchedness,  poverly  and  despair. 
This,  ladies  and  gentlemen,  is  truly  the  high- 
est mission  of  the  medical  man. 

There  remain  many  problems  which  in  our 
day  are  yet  unsolved  and  in  each  decade  new 
questions  will  arise. 

Among  some  of  the  more  pressing  problems 
which  face  the  medical  profession  of  to-day  is 
the  discovery  of  the  cause  of  cancer;  a  more 
perfect  control  of  tuberculosis,  leading  to  its 
ultimate  eradication;  the  ultimate  elimina- 
tion of  venereal  diseases  through  compulsory 
registration,  and  a  wider  dissemination  of  the 
knowledge  of  these  diseases  among  the  laity, 
a  more  accurate  knowledge  of  the  etiology, 
pathology  and  care  of  epilepsy,  the  sufferers 
from  which  are  the  most  pathetic  and  depend- 
ent members  of  society;  the  relief  of  and  the 
ultimate  prevention  of  nutritional  diseases 
through  a  more  perfect  knowledge  of  dietetics 
and  hygiene  on  the  part  of  physicians  and  the 
public;  a  crusade  against  the  ever-iacreasing 
number  of  those,  especially  the  young,  who 
are  afflicted  with  defective  eyesight,  due 
chiefly  to  improper  lighting  of  homes  and 
school  rooms;  and  too  frequent  attendance  at 
motion  picture  entertainments. 

In  closing  I  can  not  do  better  than  to  leave 
with  you  the  thoughts  embodied  in  an  address 
by  that  great  medical  teacher.  Dr.  Keen,  who 
says: 

,  In  all  humility,  but  with  earnestness,  medical 
men  tender  you  their  labor  and  practise,  in  the 
hospitals,  on  teacher's  platform,  and  in  the  labor- 
atory. What  they  expect  and  look  forward  to  is 
appreciation,  not  of  the  individual,  but  of  the  ag- 
gregate work,  and  cooperation  on  the  x>art  of  the 
public,  for  the  immediate  results  of  our  work  are 
at  the  same  time  humane  and  practical.  The  re- 
duction in  your  death  rate  of  one  in  a  thousand 
meians,  beyond  the  saving  of  one  life,  a  lowering  of 
more  than  thirty  in  the  total  number  of  cases  of 
sickness,  and  therewith  prevention  of  much  anxiety, 
wretchedness,  and  financial  loss  or  ruin  in  as  many 
families.  Besults  like  these  are  liable  to  be  ac- 
cepted as  natural.  It  should  not  be  forgotten, 
however,  that  they  are  obtained  only  hy  the  work 
of  medical  men  who  labor  for  the  good  they  can  do, 
often  as  hermits,  unknown,  unappreciated,  always 


bent  upon  the  diminution  of  the  number  of  prob- 
lems which  hitherto  were  deemed  hopeless. 

William  Gsrbt  Moroav 
Washington,  D.  0. 


THE  SCIENTIFIC  BASIS  OF  SCIENCE 
TEACHING 

The  article  on  '^  The  Scientific  Teaching  of 
Science"  in  the  issue  of  October  15,  1920,  is 
both  suggestive  and  disappointing.  It  is  sug- 
gestive because  it  is  lihe  record  of  an  experi- 
ment in  the  methodology  of  science  teaching; 
it  is  disappointing  because  the  title  leads  one 
to  hope  that  some  one  has  at  last  accumulated 
the  necessary  fact  basis  for  the  scientific  teach- 
ing of  science,  yet  the  article  presents  no  such 
facts. 

The  author  says  that  '^  a  student  will  mudi 
more  rapidly  develop  the  right  mental  attitude 
by  discovering  facts  for  himself,  even  though 
they  were  known  before,  than  by  memorizing 
a  multitude  of  facts  discovered  by  other  peo- 
ple." If  this  statement  were  challenged  it 
would  be  quite  impossible  in  the  present  state 
of  our  knowledge  for  l&e  author  to  substan- 
tiate his  point  of  view  with  facts.  Probably 
the  statement  is  true  but  the  business  of  sci- 
ence is  to  provide  a  fact  ba^s  for  our  knowl- 
edge and  establish  principles  indisputably. 
Furthermore  it  must  not  be  supposed  that 
these  two  alternatives  exhaust  the  methods  of 
procedure.  It  is  conceivable  that  a  student 
might  develop  the  right  mental  attitude  more 
quickly  by  imitation,  following  through  the 
steps  of  discovery  taken  by  some  original  in- 
vestigator than  by  blundering  around  in  a 
problem  of  his  own.  Whether  he  will  or  not 
must  be  determined  by  careful  experiment, 
record  of  results,  and  this  not  with  a  single 
student^  but  with  many. 

There  can  'be  no  question  but  that  it  is  a 
very  important  thing  both  in  the  university 
and  in  the  earlier  schools  to  develop  in  the 
student  the  power  of  creative  thought.  The 
author  of  the  article  records  an  experiment  in 
progress  for  three  years  in  the  scientific  de- 
partment of  a  university  in  which  the  cus- 
tomary laboratory-lecture-quiz  method  was  re- 
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placed  by  a  "group  method"  in  wliich  each 
pupil  folloT^ed  a  line  of  investigation  for  him- 
self. The  lemilts  of  the  three  years'  experi- 
ment he  states  in  the  following  terms:  "and 
as  'die  course  continued,  the  method  seemed  to 
them  (the  citudents)  increasingly  desirable  and 
successfuL"  It  seems  pertinent  to  enquire 
how  this  was  determined.  Would  it  not  be 
possible  to  present  the  evidence  in  favor  of 
this  type  of  work  in  a  more  concrete  way  t  In 
facty  if  such  an  investigation  is  to  be  a  real 
contribution  to  the  science  of  science  teaching, 
must  the  evidence  not  be  presented  in  a  more 
concrete  way! 

It  is  not  the  aim  of  the  present  article  to 
question  the  value  of  the  article  mentioned. 
It  is  its  ambitious  title  that  challenges  criti- 
cism. The  average  science  teacher,  even  the 
university  teacher,  is  not  yet  aware  of  the 
fact  that  the  science  of  science  teaching  must 
pxoceed  in  exactly  the  same  way  that  other 
sciences  have  proceeded.  The  science  teacher 
must  awake  to  his  i>edagogical  problems,  these 
problems  must  be  clearly  defined  and  we  must 
proceed  to  their  solution  by  the  patient  ac- 
cumulation of  facts,  formulation  of  tentative 
hypotheses,  discovery  of  additional  facts  fre- 
quently by  experimental  methods,  and  on  the 
basis  of  such  facts  we  must  reason  to  the  cor- 
rect solution  of  the  particular  problem.  To 
get  at  the  desired  facts  methods  must  be  de- 
vised for  the  evaluation  of  processes,  for  meas- 
urement of  results  and  these  results  must  be 
capable  of  accurate  mathematical  expression. 
Imagine  a  chemist  who  is  investigating  the 
problem  of  the  economic  production  of  some 
industrial  product  presenting  his  resists  to  a 
scientific  body  with  the  statement  that  "the 
method  seemed  to  them  (the  workmen)  in- 
creanngly  desirable  and  successful"  and  hav- 
ing back  of  that  statement  no  facts  which  he 
could  present,  no  data  to  convince  his  audi- 
ence. I  am  not  criticizing  Mr.  MacArthur's 
statement  To  make  even  such  an  indefinite 
statement  is  a  valuable  contribution  at  present 
to  the  methodology  of  our  science  instruction, 
but  it  shows  the  pitifully  small  progress  that 
has  been  made  in  the  science  of  science  teach- 
ing.   Until  the  science  teachers  of  the  coun- 


try realize  that  pedagogy  is  a  science,  that  the 
problems  of  science  teaching  are  clear  and 
definite  and  must  be  solved  as  all  science 
problems  have  been  solved,  we  can  mt^e  little 
progrress  in  our  science  instruqtion. 
/  Mr.  MacArthur  would  make  the  chief  aim 
of  science  instruction  the  development  of  cre- 
ative thought  or  the  ability  to  think  scientific- 
ally, and  this  not  only  in  the  graduate  school 
h^t  in  the  elementary  school. 

It  is  equally  important  that  the  b^ginxiingi  of  a 
seienoe  be  taught  by  tbe  scientific  method  as  that 
graduate  work  be  so  carried  cm  For  the  early 
years  in  aaiy  science  should  be  given  largely  to 
.discovery  and  original  research,  as  are  the  early 
years  of  childhood.  Thinking  and  first-hand  con- 
tact would  better  come  early,  else  they  may  never 
come. 

•  Personally  I  heartily  endorse  this  state- 
ment The  discovery  of  the  importance  of  the 
scientific  method  of  thinking  and  its  applica- 
tion to  the  problems  of  life  is  one  of  the  great 
if  not  the  greatest  contribution  of  science  to 
the  life  of  mankind  and  it  is  the  greatest  con- 
tribution that  science  teaching  can  make  to 
the  life  of  the  individual  Yet  in  a  class  of 
thirty-eight  principals  and  superintendents 
this  last  summer  to  whom  was  submitted  a  list 
of  aims  of  the  elementary  science  of  the  high 
school  with  the  request  tiiat  they  number  them 
in  order  of  importance,  this  matter  of  train- 
ing students  in  the  scientific  method  of  think- 
ing was  placed  nine  in  the  list  of  ten.  This 
indicates— much  additional  data  is  required 
to  prove  it — ^what  I  believe  is  the  general  im- 
pression Bmong  ^e  executive  officers  of  the 
secondary  schools  that  training  in  scientific 
thinking  is  a  relatively  unimportant  thing  in 
science  instruction.  Indeed  science  instruction 
is  not  deemed  a  matter  of  great  importance. 
Less  than  half  the  high  schools  of  Illinois 
(48.6  per  cent.)  require  any  science  for  grad- 
uation. In  18.8  per  cent  of  them  the  require* 
ment  is  satisfied  with  one  half  year  of  physiol- 
ogy. 

•  Is  it  not  high  time  that  the  science  teachers 
of  the  country  be  organized  into  a  national 
association 
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(a)  to  enliBt  in  actiye  propaganda  to  impress 

the  community  at  large  and  the  educa- 
tional f  ratemi^  in  particular  with  the 
importance  of  adence  instruction; 

(b)  to  discuss  and  agree  upon  the  aims  of  sci- 

ence instruction,  their  relative  impor- 
tance, and  proper  grade  placement; 

(c)  to  discuss  and  agree  upon  the  principles 

of  selection  of  the  subject-matter  for  the 
curriculum  and  the  placement  of  this 
subject-matter  in  the  yarious  levels  of 
the  sdiool; 

(d)  to  stimulate   accurate  scientific  investi- 

gations along  the  above  lines  and  also 
in  the  methods  of  teaching  science; 

(e)  to  devise  tests  to  determine  in  how  far  we 

are  succeeding  in  accomplishing  the  de- 
sired aims  of  science  teaching  by  the 
methods  in  vogue; 
(/)  t9  employ  a  national  secretary  for  part 
time  at  the  outset  and  ultimately  for  all 
of  his  time  who  would  extend  the  in- 
fluence of  the  oi^anisation,  make  it  effi- 
cient and  coordinate  the  work  of  indi- 
vidual investigators  along  the  above 
lines. 

Elliot  R.  Downing 
Thx  Sobool  or  Education, 
Univbbsitt  or  Chxgago 


SCISNTIPIC  EVENTS 

BIOLOGICAL  SURVEY  OF  THE  STATE  OF 
WASHINGTON 

During  the  past  year  biological  iiwestiga- 
tions  of  the  distribution  and  habits  of  the 
birds  and  mammals  of  ihe  state  of  Washing- 
ton have  been  continued  by  the  Bure&u  of 
Biological  Surv^,  U.  S.  Department  of  Agri- 
culture, in  cooperation  with  the  State  OoUege 
of  Washington^  and  the  State  Normal  School, 
Bellingham,  Waahington.  Early  in  July,  1920, 
there  was  hegxm  a  biological  cross-secftion  of 
the  state,  wliich,  when  completed,  will  extend 
from  Bellingham  on  Puget  Sound  to  the  Fend 
d'Oreille  country  in  the  extreme  northeastern 
comer  of  the  state.  During  the  summer  sea- 
son more  than  200  miles  were  traversed  by 
pack  train  in  the  northern  Cascade  Moun- 
tains, the  party  consisting  of  Professor  Wil- 


liam T.  Shaw,  State  College  of  Washington; 
J.  M.  Edson,  State  Normal  School,  Belling- 
ham, and  George  G.  Cantwell  and  Dr.  Walter 
P.  Taylor,  of  the  Biological  Survey,  the  last 
named  being  in  general  charge  of  the  work. 
During  the  fall  months  Mr.  Oanftwell  con- 
tinued the  cross-section,  making  studies  in  the 
Okanogan  Highlands  just  south  of  the  Ca- 
nadian boundary  between  OroviUe  and  Mar- 
cus, Washington.  Contrasts  in  the  fauna  and 
flora  as  thus  far  developed  are  marked,  and 
indicate  that  when  the  work  is  completed,  ma- 
terials will  be  available  for  a  significant  treat- 
ment of  an  initeresting  eoologic  transect.  It  is 
hoped  to  complete  the  field  work  in  the  state 
during  the  present  year. 

THE  preservation  OF  NATURAL  CONDITIONS 

The  Ecological  Society  of  America's  Com- 
mittee on  the  Preservation  of  Natural  Condi- 
tions has  been  listing  and  describing  areas 
with  original  fiora  and  fauna,  preserved  and 
desirable  for  reservation  for  scientific  pur- 
poses, and  is  now  just  entering  on  the  more 
extensive  field  work,  with  three  additional 
joint  chairman  added.  The  plan  of  work  and 
men  in  charge  are  as  follows:  Professor  Y.  E. 
Shelford,  University  of  Illinois,  Urbana,  IlL 
(senior  chairman,  research  and  publication) 
is  continuing  preparation  of  the  list  which 
is  to  serve  as  a  manual  on  natural  areas 
with  sections  on  the  care^  management  and 
uses.  B.  B.  Miller,  state  forester,  ITrbana, 
HI.  (chairman,  publicity  state  organization) 
wishes  to  enlist  the  cooperation  of  one  organi- 
zation interested  in  science  in  each  state  and 
province.  Dr.  F.  B.  Sumner,  Scripps  Insti- 
tution, La  Jolla,  Calif,  (chairman,  organiza- 
tion of  research  interests)  is  working  on  a 
union  of  research  interests  in  natural  areas, 
as  represented  by  scientific  societies,  museums, 
and  universities,  into  an  organization  to  pro- 
vide needed  funds.  C.  F.  Eorstian,  U.  S. 
Forest  Service,  Ogden,  Utah  (chairman.  Nat- 
ural Areas  in  National  Forests)  is  working 
on  the  selection  of  suitable  natural  areas 
which  may  be  set  aside  within  the  existing 
national  forest  Those  having  knowledge  of 
areas  preserved  suitable  for  preservation,  es- 
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pedally  those  who  have  studied  special  areas, 
are  requested  to  communicate  with  Y.  E. 
Shelf  ord  at  once  as  the  list  is  soon  to  be 
oompleted. 

SCIENTIFIC  LBCTURB8  AT  OTTAWA 

Mbmbbbs  of  the  Department  of  Mines, 
Canada,  are  giving  in  the  auditorium  of  the 
Victoria  Ifemoriaili  Museum,  Ottawa,  lectures 
as  follows: 

March  4:  "The  building  of  the  oontinent, "  hj  D. 
*     B.  Dowling,  geologist. 

March  11:  ''The  anthropological  field  in  Oanada," 
bj  Dr.  Edward  Sapir,  anthropologiBt. 

March  25:  "Zoological  work  in  Canada/'  bj  B. 
M.  Anderson,  soologist. 

April  8:  "A  recent  diapter  in  the  geological  his- 
tory of  Canada"  (iUustrated  with  slides  of  the 
Greenland  Ice  Cap),  bj  Edward  M.  Kindle, 
paleontologist. 

February  12:  "The  fur-^bearing  animals  of  Can- 
ada," by  Clyde  L.  Patch. 

February  19:  "The  birds  of  Bonaventnre  Island" 
(with  motion  pictures),  by  Clyde  L.  Patch. 

February  26:  "The  Canadian  Arctic  eosst,"  by  K. 
O.  Chipman. 

March  5:  "Wanderings  with  the  Eakimo,"  by  D. 
Jenness. 

March  12:  "Boads  to  wealth  in  our  northern  for- 
est, or  mineral  development  in  northern  On- 
tario" (with  motion  pictures),  by  T.  L.  Tanton. 

March  19:  "Hunting  giant  dinosaurs  in  the  Bad- 
lands of  Alberta,"  by  Charles  M.  Sternberg. 

March  26:  "Ottawa  three  times  submerged  and 
how  we  know  it"  (with  motion  pictures),  by  M. 
E.  Wilson, 

April  2:  "Conquering  the  desert  with  irrigation" 
(with  motion  pictures),  by  Harlan  I.  Smith. 

April  9:  "Asbestos  or  fireproof  cotton"  (with 
motion  pictures),  by  B.  Harvie. 

April  16:  "My  summer  among  tiie  OJibwa  In- 
dians," by  F.  W.  Waugh. 

April  23:  "Onie  frogs,  salamanders  and  snakes  of 
Ottawa,"  by  Clyde  L.  Patch. 

THE  RESIGNATION  OF  PROFESSOR  FLINT 

Yalb  IJnivebsitt  announces  the  resignation 
on  account  of  poor  health  of  Dr.  Joseph 
Marshall  Mint,  professor  of  surgery  since  1907, 
to  take  effect  at  the  close  of  the  present  uni- 
Torsity  year.    Dr.  Flint  is  planning  to  go  to 


his  home  in  California  after  commencement 
The  following  resolutions  have  been  passed  by 
the  faculty  of  the  medical  school: 

The  faculty  of  medicine  have  learned  with  deep 
regret  of  the  resignation  of  0r.  Joseph  Mt^is^iifiJi 
Flint  from  the  chair  of  surgery,  whidi  he  has  so 
ably  and  faithfully  filled  since  1907. 

Coming  to  this  university  with  a  broad  and  thor- 
ough scientific  training,  and  with  high  ideals,  0r. 
Flint  became  the  original  fnU-^time  professor,  and 
has  done  great  service  both  by  precept  and  by  ex- 
ample, in  upholding  high  standards  of  teaching, 
research  and  practise. 

He  has  always  shown  great  tenacity  of  purpose 
and  devotion  to  principle.  Whatever  success  the 
Tale  School  of  Medicine  may  have  in  the  future 
will  have  been  made  possible  by  the  loyalty  and 
steadfastness  of  Dr.  Flint  and  0r.  Blumer,  whose 
joint  service  at  a  time  of  great  stress  succeeded  in 
tiding  over  the  crisis  that  economic  conditions  and 
new  developments  in  medical  education  had  brought 
on. 

The  faculty  desire  to  place  on  record  their  high 
appreciation  of  Dr.  Flint's  services  to  the  univer- 
sity, to  the  nation  and  to  science,  and  to  express 
their  keen  sense  of  loss  at  his  leaving.  They  wish 
him  full  and  speedy  recovery  of  health  and  a  large 
measure  of  success  in  his  future  work. 

THE  INTERNATIONAL  UNION  OF  RADIO 
TSLEGRAPKT 

An  American  Section  of  the  International 
Union  of  Scientific  Badio  Telegraphy  has 
been  formed  and  has  adopted  a  constitution 
which  provides: 

1.  The  American  Section  of  the  International 
Union  of  Scientific  Badio  Telegraphy  shall  consist 
of  an  executive  committee  and  of  the  members  of 
the  technical  committees  provided  for  in  paragraphs 
2  and  3  below. 

2.  The  executive  conunittee  of  the  American 
Section  shall  consist  of  the  chairmen  of  the  di- 
visions of  physical  sciences  and  of  engineering  of 
the  National  Research  OouncH  (ex  officio);  one 
member  each  of  the  following:  The  Army,  the 
Navy,  the  Department  of  Gcnnmerce,  the  Institute  of 
Badio  Engineers;  four  members  at  large  to  be  ap- 
pointed by  the  president  of  the  National  Academy 
of  Sciences;  and  (ex  officio)  officers  of  the  Inter- 
national Union  of  Scientific  Badio  Telegraphy  resi- 
dent in  the  United  States. 
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3.  The  duties  of  the  ezeeutive  eommittee  shall 
be:  To  act  as  the  representatives  of  the  United 
States  in  the  International  Union  of  Seieatifie 
Badio  Telegraphy  in  the  interim  between  its  reg- 
ular meetings;  to  organize  the  American  Section, 
indnding  its  technical  committees,  and  to  arrange 
for  a  meeting  of  the  American  Section  shortly  pre- 
ceding eadi  regular  meeting  of  the  International 
Union;  to  select  delegates  to  the  meetings  of  the 
Union;  and  in  general  to  deal  with  all  scientillc 
radio  questions  involving  the  participation  of  the 
United  Statesi  The  chairman  of  the  executive  com- 
mittee of  the  American  Section  shall  be  a  member 
(ex  officio)  of  the  Division  of  Foreign  Belations  of 
the  National  Besearch  GounclL 

The  first  officers  of  the  section  are: 

CfcotrmnH,  Louis  W.  Austin. 

Corresponding  ieoretary,  Augustus  Trowbridge, 
chairman,  division  of  physical  sciences,  National 
Besearch  Council  (ex  officio). 

Technieal  $ecretary,  J.  H.  DeOinger. 

Executive  committee,  Louis  W.  Austin,  U.  S. 
Navy;  Comfort  A.  Adams,  chairman,  division  of 
engineering,  National  Besearch  Council;  E.  F.  W. 
Alexattder»m,  Badio  Corporation  of  America;  J. 
H.  Bellinger,  Bureau  of  Standards;  Alfred  H. 
Goldsmith,  editor,  Proceedings  of  the  Institute  of 
Badio  Engineers;  F.  B.  Jewett,  Western  Electric 
Company;  A.  E.  Kennelly,  Massachusetts  Insti- 
tute of  Technology;  Hajor-Oeneral  G.  O.  Squier, 
chief  signal  officer,  U.  8.  A.;  lieutenant-Com- 
mander A.  Hoyt  Taylor,  U.  S.  Navy;  Augustus 
Trowbridge. 

The  following  have  been  appointed  chair- 
m«a  of  technical  committeea: 

Committee  on  Static,  0r.  Austin. 

Committee  on  Tranamiseion,  Dr.  Kennelly. 

Committee  on  Physics  of  the  Electron  Tube,  Dr. 
Jewett. 

Committee  on  Badio  Interference  (not  yet  ap- 
pointed). 


SCIENTIFIC  NOTES  AND  NEWS 
Dr.  C.  L.  Alsberq,  chief  of  the  Bureau  of 
Chemistry  of  the  United  States  Department 
of  Apiculture,  has  been  appointed  director 
of  the  Food  Besearch  Institute  whidi  is  to  be 
established  at  Stanford  University  by  the 
Cam^e  (Corporation.  He  wiU  assume  his 
new  work  on  July  1. 


Dh.  Edwabd  Laubsms  Hark,  for  forty-four 
years  instructor  and  professor  of  feoology  and 
anatomy  at  Harvard  Umversity,  will  retire 
from  active  teaching  at  the  close  of  this  year 
and  has  been  appointed  Hersey  professor  of 
anatomy  emeritus. 

Db.  Eobert  F.  Ruttan,  head  of  the  depart- 
ment of  chemistry,  McOill  University,  has 
been  apiwinted  to  succeed  Dr.  Duncan  G. 
MacCallum,  as  administrative  chairman  of 
the  Advisory  Council  for  Scientific  and  In- 
dustrial Research  in  Canada. 

Dr.  Charles  W.  Richardson  received  the 
honorary  degree  of  doctor  of  science  recently 
from  the  (George  Washin^rton  UniversilT'. 

The  Uniyersity  of  Cambridge  has  awarded 
its  doctorate  of  laws  to  Sir  Patrick  Manson, 
of  the  London  School  of  Tropical  Medicine, 
and  Dr.  Albert  Calmette,  of  the  Paris  Pasteur 
Institute. 

Sir  W.  H.  Bragg  has  been  elected  preaident 
of  the  London  Physical  Society.  The  vice- 
presidents  who  haye  filled  the  office  of  x»resi- 
dent  are  Dr.  C.  Chree,  Professor  H.  L.  Callen* 
dar,  Professor  R.  B.  Clifton,  Sir  Richard 
Olazebrook,  Sir  Oliver  J.  Lodge,  Professor  C. 
H.  Lees,  Professor  A.  W.  Reinold,  Sir  Arthur 
Schuster,  Sir  J.  J.  Thomson  and  Professor 
C.  V.  Boys. 

We  learn  from  Nature  that  the  twenty-fifth 
anniversary  of  the  disooyery  of  the  "Zeeman 
effect "  will  take  place  on  October  31  next.  A 
committee  has  been  formed  by  scientific  men 
in  Holland  to  mark  the  occasion  by  showing- 
their  appreciation  of  the  importance  of  the 
discovery  and  of  the  distinguished  services 
which  Professor  Zeeman  has  rendered  to  sci- 
ence. It  is  intended  to  raise  a  fund  to  be 
placed  at  his  disposal  for  researches  to  be  con- 
ducted in  the  physical  laboratory  of  liie  Uni- 
versity of  Amsterdam. 

Mr.  George  L.  Harrington  recently  re- 
turned from  South  America,  where  he  had 
been  engaged  in  priyate  work,  and  resumed 
work  in  the  Alaskan  Division  of  the  U.  S. 
Geological  Survey.  He  has  now  returned  to 
South  America. 
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Hb.  J.  W.  OiDLET,  asBistant  curator  of 
yertabrate  paleontology  at  the  National  Mu* 
seam,  left  Washincrton  in  January  for  a  two 
montha'  exploratory  trip  in  Arizona,  Cali- 
fornia and  Nebraska  for  the  U.  S.  Geological 
Surrey  and  to  secure  foesil  mammala  for  the 
museum  oollection.  Important  £nds  of  Pleis- 
tocene mammal  remains  in  the  vicinity  of 
Benaon,  Ari2X)na,  are  reported. 

Sm  6.  Siiis  WooDHBAD  has  retired  from 
l^e  editorship  of  the  Journal  of  Pathology 
and  Bacteriology,  which  he  foimded  in  1893, 
and  is  succeeded  by  Drs.  A.  E.  Boycott  and 
H.  B.  Dean. 

The  Brown  Chapter  of  Sigma  Xi  held  its 
initiation  and  banquet  on  March  4.  Two 
members  of  the  faculty,  four  graduate  stu- 
dents and  seventeen  members  of  the  senior 
class  were  elected  members.  The  speaker  at 
the  banquet  was  Dr.  Oscar  Eiddle,  of  the  Cold 
Spring  Biological  Laboratory  of  the  Cam^e 
Institution. 

Db.  Abthub  F.  Coca,  of  the  medical  school 
of  Cornell  Universil^,  editor  of  the  Journal 
of  Immunology,  gave  an  address  on  Hyper- 
sensitiveness  before  a  recent  meeting  of  the 
University  of  Kansas  diapter  of  Sigma  Xi. 
Dr.  Coca  had  been  studying,  for  a  few  weeks 
previous,  the  hypersensitiveness  of  Indian 
students  of  Haskell  Institute  of  Lawrence. 

Sm  NoRHAN  Moore,  president  of  the  Boyal 
College  of  Physicians,  has  appointed  Dr. 
Herbert  Spencer  to  deliver  the  Harveian 
oration  in  October  and  Dr.  Michael  €kabham, 
of  Madeira,  to  deliver  the  Bradshaw  lecture 
in  November.  Dr.  Major  Greenwood  will 
deliver  the  Milroy  lectures  in  1922. 

Sherburne  Weslet  Burnham,  professor  of 
practical  astronomy  at  the  Universily  of 
Chica^ro  from  1902  to  his  retirement  in  1914 
and  astronomer  at  the  Yerkes  Observatory, 
died  on  March  11,  in  his  eighty-third  year. 

Professor  Charles  H.  Fernau),  from  1886 
to  1910  professor  of  zoology  and  entomology 
at  the  Massachusetts  Agricultural  College, 
and  for  several  years  director  of  the  graduate 


school,  died  on  February  22,  aged  eighly-three 
years. 

Dr.  "WttLUM  Fiske  Whitney,  John  Barnard 
Swett  Jackson  curator  of  the  Warren  Anat- 
omical Museum  of  Harvard  University,  died 
at  his  home  in  Boston  on  March  4,  in  the 
seventy-first  year  of  his  age. 

Dr.  Joseph  Ransohoff,  professcwr  of  sur- 
gery at  the  University  of  Cincinnati,  died  on 
March  10. 

WmHELM  VON  Waldeyer,  professor  of  anat- 
omy at  the  University  of  Berlin,  has  died  at 
the  age  of  eighty-five  years. 

The  deaths  are  announced  of  William 
Odlin^,  lately  professor  of  chemistry  at 
Oxford  University,  and  of  Bobert  Bellamy 
Clifton,  lately  professor  of  experimental  phi- 
losophy. Dr.  Odling  was  ninety-one  years  of 
age^  and  Dr.  Clifton  eighty-five  years  of  aga 

At  a  meeting  of  the  council  of  the  Amer- 
ican lilathematical  Society  held  on  February 
26,  1921,  it  was  voted  to  accept  the  invitation 
of  the  American  Association  for  the  Advance- 
ment of  Science  to  become  one  of  the  scien- 
tific societies  affiliated  with  tiie  association. 
According  to  the  arrangements  for  the  affilia- 
tion of  scientific  societies  with  the  American 
Association  all  meonbers  of  the  newly  affiliated 
society,  who  are  not  already  members  of  the 
association,  have  the  privilege  of  becoming 
members  of  the  association  without  the  pay- 
ment of  the  usual  entrance  fee. 

The  United  States  Civil  Service  Commission 
announces  an  examination  for  the  position  of 
superintendent  and  director  of  biological  sta- 
tions in  the  service  of  the  United  States  Bu- 
reau of  Fisheries.  Applicants  will  be  rated 
chiefly  upon  education  and  experienca  Two 
vacancies  for  the  above  named  position  now 
exist  in  .the  Bureau  of  Fisheries,  one  at  Beau- 
fort, N.  C,  carrying  a  salaiy  of  $1,500  per  an- 
num, and  one  at  Key  West,  Florida,  with  a  sal- 
ary of  $1,800.  In  each  case  the  additional 
increase  granted  by  Congress  of  $20  per  month 
is  allowed,  and  Hving  quarters,  unfurnished, 
are  available,  free  of  cost  to  the  appointee. 
There   are   opportunities  for   promotions  to 
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positions  with  basic  salaries  of  $2,000  to 
$2,500  a  year,  as  yacancies  oocor.  Applica- 
tions must  be  filed  with  the  Oivil  Service 
Commission,  Washington,  D.  C,  prior  to  the 
hour  of  closing  business  on  April  12,  1921. 
Prospective  candidates  should  apply  to  the 
Civil  Service  Commission,  Washington,  D.  C, 
for  a  copy  of  form  1312,  stating  the  title  of 
the  examination  desired. 

The  late  Professor  Emil  Fischer  bequeathed 
750,000  marks  to  the  Prussian  Academy  of 
Sciences,  the  income  of  which  is  to  be  used  to 
aid  young  German  chemisrts  doing  research 
work  in  ozganic,  inorganic  or  physical  chem- 
istry. 

The  Journal  of  the  American  ]i£edical  Asso- 
ciation reports  that  the  Deutsche  medizinieche 
Wochenachrift  recM>rds  that  Dr.  Lange,  of  Chi- 
cago, has  sent  to  Professor  Paltauf,  of  Vienna, 
7,000,000  crowns  collected  in  America.  Also 
tha.t  another  sum  of  $10,000  has  been  for- 
warded from  America  to  aid  the  university 
professors.  It  was  sent  to  Professor  Pirquet 
for  distribution.  The  BodcefeQer  Foundation 
has  also  appropriated  $60,000  for  assistance  to 
the  Vienna  clinics.  This  sum  is  said  to  be 
equivalent  to  40,000,000  crowns  at  the  present 
rate  of  ezchanga  The  salaries  of  the  regular 
university  professors  at  Vienna  were  increased 
materially  last  year,  being  45,000  crowns,  in- 
creasing by  4,000  crowns  every  fourth  year  to 
a  maximum  of  70,000.  The  Munchener  medi* 
zinische  Wochenechrifi  likewise  reports  that 
Br.  A.  Stein,  chief  of  the  Lenox  Hill  (form- 
erly the  German)  hospital,  has  recently  sent  a 
laige  sum  collected  in  America  to  Frankfort- 
on-the^Main  to  be  applied  for  scientific  pur- 
poses. 

We  learn  from  the  Briiieh  Medical  Journal 
that  the  London  School  of  Tropical  Medicine 
has  ttrranged  to  send  an  expedition  to  British 
Guiana  to  investigate  filariasis  with  the  view 
of  obtaining  information  as  to  its  prevention 
and  treatment  The  expedition  is  being  sent 
at  the  request,  made  shortly  before  he  left  the 
Colonial  Office,  of  Lord  Milner,  wlio  considered 
that  the  government  required  further  advice  as 
to  the  best  method  of  controlling  the  disease. 


At  the  suggestion  of  Sir  Patrick  Hanson  the 
expedition  will  visit  also  certain  West  Indian 
islands,  choosing  one,  such  as  Barbados,  where 
the  rate  of  attack  is  high,  and  another,  such  as 
Grenada,  where  it  is  low.  It  is  hoped  that  by 
comparing  and  contrasting  the  ciroumstances 
of  two  such  islands  light  may  be  thrown  on  the 
oondKtions  which  favor  fflaria.  The  leader  of 
^the  expedition  is  Professor  R  T.  Leiper,  di- 
rector of  the  hehninthology  department  of  the 
London  School  of  Tropical  Medicine;  the  other 
^embers  are  Dr.  G.  M.  Vevers,  demonstrator 
.of  hehninthology  in  the  school;  Dr.  John 
Anderson,  Dr.  Chung  Un  Lee,  and  Dr.  Mahom- 
pned  Khalil  of  the  Egyptian  Medioal  Service. 
The  expedition  will  sail  this  montL 

Sir  Ernest  Shaokleton  is  planning  a  new 
Polar  expedition  to  the  Arctic.  He  expects 
to  be  .away  for  two  years.  According  to  the 
London  Times  he  proposes  to  leave  England 
in  May  or  Jime  next,  and  will  take  with  Viirn 
a  dozen  men,  chiefly  those  who  accompanied 
him  on  former  expeditions.  The  Norwegian 
whaling  boat  Foca  L,  bought  in  Christiania 
for  this  new  expedition,  is  now  lying  at 
Tromso,  and  will  be  delivered  in  England  next 
month.  In  all  probability  Foca  I.  will  go,  in 
the  first  instance,  to  Hudson's  Bay,  where  150 
dogs  will  be  taken  on  board.  Thence  the  ex- 
pedition will  proceed  via  Baffin's  Bay — ^whicii 
will  be  reached,  it  is  hoped,  by  the  end  of 
July,  inrovided  ioe  conditions  are  favorable — 
through  Lancaster  Sound,  to  Axel  Heiberg's 
Land.  Thence  Sir  E.  Shackleton  intends  to 
explore  the  islands  eastward  to  Perry  Island, 
this  being  the  main  object  of  the  expedition. 
These  islands  have  been  already  visited  by 
Otto  Sverdrup,  Godfred  Hansen,  and  others, 
but  Shackleton  believes  that  there  is  still 
much  scientific  work  to  be  done  in  that  region. 
He  will  procure  his  equipment  in  England, 
and  hopes  to  receive  a  quantity  of  the  mate- 
rial which  the  English  used  in  Archangel 
during  the  war.  He  was,  it  may  be  remem- 
bered, employed  by  the  British  government  to 
see  that  the  troops  in  North  Bussia  were 
properly  Quipped  for  Arctic  conditions. 
Foca  L  is  said,  by  experts,  to  be  oi:^  of  the 
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best  boats  in  the  Norwegian  Whaling  Fleet 
It  has  a  large  and  spacious  deck,  so  that  there 
will  be  plenty  of  room  for  dogs  and  sledges. 
Sir  E.  Shaddeton  has  told  an  acquaintance  in 
Ohristiania  that  he  has  given  up  the  idea  of 
exploring  the  South  Polar  regions*  and  in 
future  will  devote  himself  to  the  Artie. 

The  Journal  of  Industrial  Chemistry  reports 
that  the  International  Ohemical  Oonference 
last  June  decided  to  hold  the  next  conference 
in  Poland,  at  the  invitation  of  Mr.  Kowalski. 
At  that  time  the  situation  in  that  country 
seemed  fairly  settled,  but  since  then  affairs 
have  become  disturbed,  and  the  council  of  the 
union  has  decided  that  the  next  meeting  can 
not  be  held  in  Warsaw.  Dr.  Parsons  has 
extended  an  invitation  from  the  American 
Chemical  Society  to  hold  the  1921  meeting  in 
the  United  States,  but  European  chemists  are 
not  in  a  position  to  make  this  move.  There- 
fore the  council  has  decided  to  hold  the  next 
meeting  at  Brussels,  at  the  end  of  June. 
However,  Mr.  Paul  Kestner,  president  of  the 
Soci^  de  Chimie  Industrielle^  will  attend  the 
Canadian  meeting  of  the  British  Chemical 
Society  as  the  French  delegate,  and  will  re- 
turn by  way  of  the  United  States,  where  he 
will  attend  the  meetings  of  the. American 
chemical  societies. 

At  the  annual  general  meeting  of  the  Asso- 
ciation of  Economic  Biologists,  as  we  learn 
from  Nature,  the  following  were  elected 
officers  and  councillors  for  the  year  1921: 
President :  Sir  David  Prain.  Hon.  Treasurer: 
Dr.  A.  D.  Lnms,  Hon.  Secretary  iOen.  and 
Bot.)  Wm.  B.  Brierley.  Hon.  Secretary: 
IZool):  Dr.  S.  A.  Neave.  Hon.  Editor 
(Bot.):  Wm.  B.  Brierley.  Hon.  Editor 
iZool):  D.  Ward  Cutler.  Council:  Dr.  W. 
Lawrence  Balls,  Professor  Y.  H.  Blackman, 
F.  T.  Brooks,  A.  B.  Bruce,  Dr.  E.  J.  Butler, 
P.  J.  Chittenden,  A.  D.  Cotton,  J.  C.  F. 
Fryer,  Professor  J.  B.  Farmer,  E,  E.  Green, 
Dr.  G.  A.  K  Marshall  and  Dr.  E.  J.  Bussell. 
In  view  of  the  very  great  increase  in  the  pub- 
lishing costs  of  the  Annals  of  Applied  Biology, 
it  was  decided  to  establish  a  '^Publication 
Fund,"  to  which  all  interested  in  the  progress 


of  biology  and  in  its  application  to  the  wel- 
fare of  man  are  invited  to  subscribe.  Sir 
David  Prain  then  delivered  his  presidential 
address  on  ^'  Some  Belationships  of  Economic 
Biology." 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

At  the  Founders'  Day  Celebration  of  the 
Johns  Hoi^dns  University,  announcement  was 
made  that  the  trustees  of  the  university  would 
supplement  the  fund  of  $216,000  raised  by  the 
Alumni  Association  for  a  memorial  dormitory 
building  at  Homewood,  so  that  the  total  cost 
of  the  building  might  be  provided  for. 

In  response  to  the  recent  appeal  of  the  Uni- 
versity of  Edinburgh  for  £500,000,  the  sum  of 
£200,000  has  now  been  subscribed. 

General  Leonard  Wood  has  conferred  with 
the  trustees  of  the  University  of  Pennsylvania 
in  regard  to  accepting  the  inrovostship  of  the 
university,  vacant  by  the  retirement  of  Dr. 
Edgar  F.  Smith. 

Professor  Frank  Atdelotte,  professor  of 
English  in  the  Massachusetts  Institute  of 
Technology,  has  been  elected  president  of 
Swarthmore  College,  to  succeed  Dr.  Joseph 
Swain. 

Dr.  Gut  Potter  Benton,  formerly  presi- 
dent of  the  University  of  Vermont,  has  been 
appointed  president  of  the  University  of  the 
Philippines,  with  a  salary  and  perquisites  of 
83,000  pesos  (normally  $16,500).  The  place 
has  been  vacant  two  years. 

Dr.  Yandell  Henderson,  hitherto  professor 
of  physiology  in  the  Yale  Medical  School,  has 
been  transferred  to  the  Graduate  School  of 
Yale  University  under  the  title  of  professor 
of  applied  physiology. 


DISCUSSION   AND   CORRESPONDENCE 

SECTION  L  OF  THE  AMERICAN  ASSOCIATION 
FOR  THE  ADVANCEMENT   OF   SCIENCE 

Having  been  secretary  of  Section  A  during 
a  number  of  years  when  this  section  covered 
both  of  the  subjects  mathematics  and  astron- 
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omy  the  writer  fails  to  see  much  force  in  the 
objections  raised  in  the  February  18  number 
of  SoiEKCE  to  the  name  ^  Historical  and  Philo- 
logical Sciences  "  for  Section  L  of  the  Amer- 
ican Association  for  the  Advancemeut  of 
Science.  From  the  fact  that  the  special  com- 
mittee appointed  by  the  President  of  the  Asso- 
ciation recommended  that  the  words  ''and 
philological"  be  dropped  it  appears  that  the 
rest  of  this  name  would  have  been  satis- 
factory to  the  committee.  If  this  is  the  case 
the  main  objection  to  the  suggested  name 
seems  to  be  due  to  a  fear  that  the  philologists 
might  at  some  future  time  ''  step  in  and  give 
rise  to  a  heterogeneous,  incoherent  group  of 
workers*  having  no  interests  in  common." 

It  is  not  much  more  than  a  century  ago 
that  the  philologists  opened  for  mathematical 
historians  rich  fields  by  the  discovery  of  a 
koy  to  the  cuneiform  inscriptions  of  the 
ancient  Babylonians  and  the  discovery  of  a 
k^  to  the  writings  of  the  ancient  Egyptians. 
The  history  of  the  ancient  scientific  develop- 
ments is  fundamentally  connected  with  the 
languages  of  the  people  of  antiquity  and 
hence  there  seems  to  be  little  reason  to  object 
to  a  closer  contact  between  the  philologists 
and  the  historians  of  science,  especially 
during  the  early  stages  of  the  development  of 
the  history  of  science  in  our  country.  As  an 
instance  of  the  fruitfulness  of  this  contact  it 
may  be  noted  that  L.  J.  Richardson,  pro- 
fessor of  Latin  in  the  University  of  Oali- 
fomia,  contributed  an  interesting  article  on 
''Digital  reckoning  among  the  ancients"  to 
the  first  volume  of  the  American  Mathe- 
maticdl  Monthly  after  it  became  the  official 
organ  of  the  Mathematical  Association  of 
America  in  1916. 

During  the  Chicago  meeting  of  the  Amer- 
ican Association  for  the  Advancement  of  Sci- 
ence a  good  beginning  was  made  towards  the 
encouragement  of  workers  in  the  history  of 
science  in  our  country.  It  would  seem  that 
only  the  most  serious  considerations  should  be 
allowed  to  interfere  with  the  continuance  of 
this  encouragement  under  the  influence  of  a 
strong  national  organization.     In  particular, 


differences  of  opinion  as  to  the  most  suitable 
temporary  name  of  the  section  which  aims  to 
unite  the  workers  in  the  history  of  science 
in  our  land  should  not  be  allowed  to  curtail 
seriously  the  efforts  of  those  who  believe  in 
such  a  union.  If  the  modem  mathematicianB 
and  the  modem  astronomers  could  woi^  har- 
moniously for  so  many  years  it  seems  clear 
that  the  historians  of  science  have  nothing  to 
fear  from  the  presence  of  the  philokiristB, 
especially  in  so  far  as  these  two  lypes  of 
scientists  are  sedcing  common  ground. 

Q.  A.  ViT.¥.gg 
TJnivbbsitt  or  Illinois 

FOSSILS— ARE  THET  MBRBLT  "  PREHISTORIC,'' 
OR  MUST  THEY  ALSO  BE  "  QBOLOGIC  "? 

•  I  AM  perfectly  willing  in  my  proposed  defi- 
nition of  "  foesils"  to  accept  a  substitute  for 
the  teim  "age,"  as  suggested  by  Professor 
Field  in  his  contribution  to  Soienoe  for  F^ 
ruary  4,  if  only  authorities  can  agree  on  what 
it  shall  be.  Of  the  various  terms  used  for  geo- 
logical and  archeological  time  divisions— era, 
period,  epoch,  a^e--each  have  been  used  as 
designations  for  the  time  since  the  Pleisto- 
cene. LeConte  refers  to  this  time  indifferently 
as  "  P^ychozoic  era,"  "  age  of  man,"  and  "  re- 
cent epoch."  Schuchert  practically  agrees 
with  these  designations,  Ohamberlin  and  Sal- 
iift>ury  call  it  the  "human  period,"  Professor 
Field  in  the  contribution  above  referred  to, 
speaks  of  it  in  one  place  as  the  "  P^chosoio 
era,"  and  in  another  as  "  tiie  recent  geological 
epocL"  For  other  coordinate  or  subordinate 
divisions  we  read  in  various  works  such  ex- 
pressions as  "  Quaternary  period  "  and  "  Qua- 
ternary epoch"  (Brigham),  "Neolithic  pe- 
riod," "  Gunz  glacial  stage"  (Osbom),  "  Sixth 
glacial  period"  (Qeikie),  "Reindeer  period" 
(Lartet),  "Prehistoric  period"  (Lubbock). 

•  We  see  in  the  above  variations  in  usage  the 
usual  fate  of  recommendations  of  scientific 
congresses  when  they  attempt  to  reform  and 
draft  into  the  exacting  service  of  science  words 
that  have  long  led  a  life  of  freedom  as  a  part 
of  our  common  verae<nilar. 

"  Prehistoric,"  however,  is  not  a  term  of  this 
character.    From  the  time  (1851)  when  it  was 
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first  coined  by  Sir  David  Wilfion  in  his  '^  Fre- 
lustoric  AnouJfl  of  Scotland"  to  ezpreee  the 
^  whole  period  "  (a^re  or  epoch)  "  diadoeed  to 
na  by  archoological  evidence  as  difirtin^roisbed 
from  that  known  by  written  records,"  down  to 
the  present  it  has  retained  in  scientific  litera- 
ture  its  original  meaning.  It  distinctly  refers 
to  a  portion  of  the  hxunan  period  (epoch  or 
acre).  I  fail  to  find  Dr.  Schuchert  anywhere 
using  vt  in  any  different  sense.  He  certainly 
nowhere  "  begins  the  Psychozoic  era  "  with  the 
''historic  period"  as  claimed  by  Professor 
Field.  In  spite  of  the  latter's  protest^  there- 
fore, I  fail  to  see  wherein  I  have  misstated  his 
position.  For  in  between  his  "mastodon" 
.(mamimoth  ?)  "preserved  in  the  arctic  ice," 
which  is  admitted  to  be  a  fossil  and  his  "  leaf 
buried  in  the  gutter,"  which  is  not,  there  is  a 
vast  deal  of  time,  from  younger  to  older — 
historic,  prehistoric  and  geologic — ^from  only 
the  last  of  which — ^the  glacial  or  interglacial 
portion — would  traces  of  organisms  be  con- 
sidered fossil.  Neolithic  man  is  not  fossil; 
some  of  the  remains  of  Paleolithic  man  are 
fossil.    Both  are  prehistoric. 

Becurring  to  the  propriety  or  the  practise 
pf  using  the  term  "fossil"  in  other  lihan  its 
fiftrict  scientific  sense,  the  question  presents 
itself:  how  about  the  use  of  other  geological 
terms  in  analogous  senses?  In  an  article  in 
the  last  Oeographical  Review  entitled  "Bace 
Culture  and  Language,"  the  author,  Griffith 
Taylor,  is  found  applying  the  terms  "  inlier " 
and  "outlier"  (giving  credit  to  geology  for 
the  idea)  to  certain  races  in  Europe.  The 
former  is  applied  to  the  Basques,  because  they 
constitute  sji  island  of  ancient  people  sur- 
rounded by  younger  razees,  and  the  latter  is 
applied  to  the  Finns  because  they  are  a  body 
separated  from  the  main  ethnic  group  to 
which  ihey  belong,  and  with  which  th^  were 
once  continuous.  Most  of  us,  I  think,  will  be 
disposed  to  congratulate  Professor  Taylor  on 
the  felidty  of  these  expressions,  r^ardless  of 
how  much  Professor  Field  may  shake  his  head 
over  the  liberty  taken  with  geological  termin- 
ology. 
I  Arthur  M.  Miller 

Univkksitt  of  Ksstucky 


THRICE  TOLD  TALES 

To  THE  Editor  of  Science:  Bef erring  to 
the  letters  of  Professor  Wood^  and  Professor 
T.  0.  Mendenhall*  (semper  juvenis),  I  too 
have  a  story  about  the  Lick  Observatory;  and 
following  their  lead,  hasten  to  make  it  public; 
and  then  will  patiently  wait  for  the  various 
transmutations.  Perhaps  some  one  will  prove 
a  similar  occurrence  in  the  days  of  Archi- 
medes! 

Gk)ing  up  to  the  observatory  in  the  stage 
with  its  load  of  Saturday  night  tourists, 
suddenly  one  of  them  asked  aloud — "  Who  was 
this  Mr.  Lick,  any  how?  Did  he  invent 
the  telescope?" 

Shades  of  Galileo  I  It  is  time  to  come 
forth  and  be  filmed  as  Professor  Mendenhall 
suggests.  In  the  cast  we  could  have  a  tourist, 
same  species  as  Professor  Mendenhall's 
^'damned  fraud"  person.  He  will  be  shown 
askings"  Who  is  this  Mr.  Galileo  anyhow? 
Did  he  build  this  leaning  tower?" 

ALEXAin>ER  MoAdie 
Blue  Hell  Observatory, 
F^ruary  16 

AMERICAN  PUBLICATIONS  AND  INTERNA- 
TIONAL EXCHANGE 

In  a  note  just  received  from  Professor 
Charles  Julin,  of  Li%e,  he  mentions  the 
present  unequal  international  exchange  and 
how  difficult  it  is,  in  consequence,  for  the 
Belgian  universities  to  obtain  foreign  publica- 
tions. He  says  that  separata  from  our  Amer- 
ican workers  will  be  most  welcome,  and  asks 
that  this  suggestion  be  brought  to  our  stu- 
dents. I  think  the  fact  is  quite  generally 
appreciated,  but  it  can  do  only  good  to  bring 
it  again  to  our  attention. 

Maynard  M.  Metoalf 


SCIENTIFIC  BOOKS 

History  and  Bibliography  of  Anatomic  IlluM- 
tration.  By  Ludwiq  Choulant.  Trans- 
lated and  Edited  by  Mortimer  Frank.  The 
University  of  Chicago  Press,  1920. 

1  SoncNCS,  January  14,  1921. 
s  ScnENOS,  Febraaiy  11,  1921. 
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The  purpose  of  this  book  ie  a  presentation  of 
the  history  and  bibliography  of  representations  of 
human  anatomy  by  graphic  means.  Due  considera- 
tion has  been  given  both  to  anatomic  illustration 
and  to  representations  belonging  to  the  graphic 
and  plastic  arts. 

While  engaged  in  the  preparation  of  the 
list  of  the  anatomists  of  the  world^  one  of  the 
most  useful  works  of  reference  was  found  to 
be  J.  Ludwig  Ohoulant's  ''Gkschichte  und 
Bibliographie  der  anatomischen  Abbildung/' 
which  had  been  published  in  1852  in  Leipzig 
by  this  energetic  physician.  It  was  likewise 
of  great  value  in  studying  the  sources  of 
anatomical  literature^  and  in  other  ways  has 
proven  its  value  as  an  aid  in  the  study  of  the 
history  of  anatomy.  Its  importanoe  in  the 
history  of  medicine  is  indicated  by  the  nine 
references  to  Ohoulant's  work  in  Garrison's 
"History  of  Medicine." 

Unfortunately  this  important  work  has  long 
been  out  of  print  and  there  are  few  copies 
available  for  the  younger  generation  of  stu- 
dents. It  was  thus  with  great  interest  that 
we  welcomed  the  announcement  from  the  Uni- 
versity of  Chicago  Press  of  the  forthcoming 
translation  of  this  important  historical  docu- 
ment by  Mortimer  Frank,  a  Chicago  phys- 
ician who  had  already  earned  fame  by  his  con- 
tributions to  medical  history.  As  an  associate 
editor  of  the  Annals  of  Medical  History  he 
made  his  influence  felt  in  the  development  of 
this  important  journal.  His  great  collection 
of  early  medical  works  and  engravings,  since 
his  lamented  death  deposited  in  the  library  of 
the  University  of  Chicago,  gave  him  a  grasp 
of  his  subject  such  as  few  men  are  given  to 
attain. 

Dr.  Frank  did  not  live  to  see  liis  book  Off 
the  press  and  his  untimely  death  was  greatly 
mourned  by  the  profession  at  large  but  espe- 
cially was  his  loss  keenly  felt  by  those  whose 
interests  teere  similar  to  his  own.  His  friend. 
Fielding  H.  Garrison,  acted  as  editor  and  saw 
the  book  through  tiie  press. 

1  Published  in  Eydeshymer 's  '' Anatomical 
Names,"  New  York,  1917,  pp.  177-354. 

2  This  subject  was  discuseed  by  the  writer  in 
American  Natwralist,  LI.,  193-208,  April,  1917. 


The  book  is  a  handsome  volimie  and  the 
press-work  is  well  up  to  the  standard  of  the 
other  publication  from  this  press.  Garrison's 
memorial  notice  of  Mortimer  Frank  intro- 
duces the  book  to  the  reader.  This  is  followed 
by  Frank's  biographical  sketch  of  Choulant, 
thus  making  available  for  the  first  time  in 
English,  the  life  of  this  important  worker. 
The  succeeding  pages  are  occupied  with  the 
translation  of  the  history  and  the  reproduc- 
tion of  the  bibliography  to  which  important 
additions  are  made,  thus  revising  and  bring- 
ing the  work  up  to  data 

The  illustrations  of  the  original  publication 
are  well  reproduced  in  the  translation  and  add 
great  value  to  the  work  in  the  hands  of  stu- 
dents of  art  An  unfortunate  feature  is  the 
arrangement  of  the  descriptions  of  the  figures, 
these  being  placed  in  the  back  of  the  book 
with  no  references  to  them  on  the  plates.  In 
this  arrangement  Dr.  Frank  simply  followed 
Choulant's  plan  in  the  German  edition. 

Choulant's  original  discussions  of  the 
various  artists  who  forwarded  the  study  of 
anatomy  by  their  illustrative  work  may  seem 
to  the  art  student  somewhat  unequal  and  this 
same  inequality  is  apparent  in  the  transla- 
tion; but  in  making  such  a  criticism  one  must 
keep  in  mind  that  Choulant's  idea  was  tiie 
discussion  of  the  work  of  each  man  as  he  had 
aided  in  the  development  of  anatomical  illus- 
tration. His  very  brief  account  of  Michael- 
angelo's  work  is  not  in  any  disparagement  of 
this  eminent  Italian's  work  but  is  due  to  the 
fact  that  the  great  sculptor  left  few  contri- 
butions to  anatomical  illustration. 

The  history  and  bibliography  already  has 
its  place  in  the  literature  and  Dr.  Frank's 
translation  will  make  the  work  available  to 
all  students  of  the  subject.  While  we  regret 
that  our  fellow  worker  was  not  given  the  joy 
of  seeing  the  book  off  the  press,  yet  we  may 
rejoice  that  he  was  enabled  to  leave  the  work 
so  nearly  complete  as  to  warrant  the  publica- 
tion of  this  important  contribution. 


Hoy  L.  Moodib 


Ck)LLEOB  OF  MeDIOINX, 

Univkrsity  OF  Illinois 
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SPECIAL  ARTICLES 

AMCBBOID  MOVEMENT.  TISSUE  FORMATION 
AND    CONSISTENCY    OF    PROTOPLASMS 

1.  In  1901  we  found  through  testing  by 
direct  means  the  consistency  of  the  proto- 
plasm that  in  the  blood  cells  of  Limulua 
amoeboid  movement  depends  primarily  upon 
alternating  changes  in  the  consistency  of  the 
protoplasm,  a  phase  of  liquefaction  being  fol- 
lowed by  a  phase  of  hardening.  There  may  be 
added  to  these  changes  in  consistency  changes 
in  surface  tension.^  Subsequently  we  showed 
in  experiments  in  which  we  likewise  tested 
the  consistency  of  the  cells  directly  that  the 
consistency  varies  under  different  conditions, 
that  these  variations  correspond  not  only  to 
the  peeudopodial  activity,  but  also  to  the 
agglutinability  of  the  blood  cells  and  to  the 
formation  of  tissue  like  structures  from 
previously  isolated  cells,'*  *  that  these  changes 
due  to  stimulation  explained  the  stereotropism 
of  tissue  cells,'*  ^  that  they  played  a  part  in 
the  processes  of  inflammation,^*'  phagocyto- 
sis,* and  thrombosis.**  •*  ^*  •  More  recent  ob- 
servations in  1919  showed  that  it  is  possible 
to  vary  greatly  the  character  of  the  amosboid 
movCTients  and  that  the  changes  in  the  amoe- 
boid movements  correspond  to  the  changes  in 
the  consistency  of  the  protoplasm;  these  ob- 
servations suggested  that  the  taking  up  of 
fluid  from  the  surrounding  fluid  on  the  part 
of  the  cells  is  an  important  factor  in  these 

ilVmn  tlie  Department  of  Comparative  Patlhol- 
<>87i  Wflshi2kgton  University,  and  from  the  Marine 
Biological  Laboratory,  Woods  HoU. 

1  Leo  Loeb,  Jaw.  Med.  Beteareh,  1902,  YII.,  145. 
sLeo  Loeb,  Biological  BuOetin,  1903,  IV.,  301. 

2  Leo  Loeb,  Virehaw'g  Arckw.,  1903,  OLXXIIL, 
35. 

4  Leo  Loeb,  Anaiamieal  Becard,  1912,  VI. 
BLeo  Loeb,  Virchow's  Arehiv,  1905,  OLZZXV., 
160. 

•  Leo  Loeb,  Hofmeitter'g  Beiiraege  f.  Chem. 
Phytiol.  u.  Pathol,  1904,  V.,  191. 

7  Leo  Loeb,  Pflueger's  ArcMv,  1910,  CZZZI., 
465. 

•  Leo  Loeb,  Biochem.  ZeiUehrift,  1910,  XXIV, 
478. 


processes.*  We  furthermore  showed  that  cer- 
tain phenomena  of  wound  healing  can  be 
imitated  in  this  experimental  amoebocyte- 
tissue  and  that  the  formation  of  giant  cells 
which  takes  place  in  sensitive  cells  in  contact 
with  a  foreign  body  represents  an  application 
of  the  same  principle.*  Here  we  have  to  as- 
sume that  the  process  of  liquefaction  may 
proceed  so  far  that  two  cells  may  flow  to- 
gether. We  also  pointed  out  that  variations 
in  the  hydrogen  ion  content  of  the  cells 
under  the  influence  of  stimulation  might  ex- 
plain these  changes. 

2.  A  continuation  of  these  experiments  in 
Woods  Hole  last  summer  showed  that  in  the 
blood  cells  of  Limultis  it  is  possible  to  produce 
graded  variations  in  the  character  of  the 
Iiseudopods  and  amoeboid  movements  through 
graded  changes  in  the  osmotic  pressure  in 
the  surrounding  medium.  Again  we  And  cor« 
respondence  between  the  consistency  of  the 
protoplasm  and  the  character  of  the  pseudo- 
pods  and  amxBboid  movement  A  particularly 
great  fluidity  of  the  protoplasm  could  be  pro- 
duced through  the  use  of  a  slightly  hypotonic 
solution  of  EOL  In  this  case  the  change  in 
consistency  became  so  marked  that  it  affected 
not  only  the  ectoplasmic  layer  of  the  cell, 
but  extended  to  the  whole  of  the  granulo- 
plasm.  There  is  reason  to  assume  that  these 
changes  are  associated  with  the  taking  up  of 
fluid  from  the  surrounding  medium.  Under 
those  conditions  a  very  peculiar  phenomenon 
which  we  described  previously,  a  circus  move- 
ment of  the  whole  Cell  exoplasm  as  well  as  of 
the  granuloplasm,  can  be  produced  regularly. 
These  movements,  however,  take  place  only  if 
the  temperature  of  the  surrounding  fluid  is 
sufficiently  high.  It  does  not  occur  in  cells 
kept  at  a  temperature  of  10**. 

3.  Exposure  of  the  blood  cells  to  a  tempera- 
ture of  approximately  40**-42**  for  a  short 
period  of  time  produces  in  the  periphery  of 

•  Leo  Loeb, ' '  TIhe  movements  of  the  AmoBbocytes 
and  the  experimental  production  of  amoBbocyte 
(eellflbrin)  tiasue,"  Washington  University  Stud- 
ies, Scientiflc  Series,  1920,  Volume  VIII.,  3. 
(Here  a  general  disenssion  of  the  subject  is  given.) 
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the  blood  cells  the  appearanoe  of  multiple 
drops  into  which  the  granuloplasm  moves  sab- 
sequently  as  it  does  into  typical  pseudopods. 
Transition  can  be  observed  between  these 
drops  and  the  typical  pseudoxwds. 

It  is  also  possible  to  produce  experimentally 
in  the  amoebocytes  structures  which  very 
closely  resemble  ova  in  which  maturation 
membranes  have  formed.  Jacques  Loeb  has 
formerly  shown  that  this  formation  depends 
upon  a  proces  of  oytolysis.  In  the  blood  cells 
these  structures  appear  under  conditions  in 
which  the  cell  has  taken  up  fluid  from  the 
surrounding  medium  and  the  consistency  of 
the  protoplasm  resembles  that  of  a  liquid. 
All  kinds  of  transition  between  these  struc- 
tures, drop  pseudopods  and  the  typical  tongue- 
like pseudopods  can  be  found.  These  and 
other  observations  very  strongly  suggest  that 
the  formation  of  pseudopodia,  the  appearance 
of  drops  at  the  surface  of  the  cells  and  the 
formation  of  fertilization  membranes  are 
related  phenomena  and  that  the  latter  two 
conditions  represent  extremes  in  a  process 
which,  when  acting  in  medium  intensity,  leads 
to  the  formation  of  the  typical  pseudopodia. 

4.  Through  changes  in  the  consistency  of 
the  protoplasm  in  the  blood  cells  of  Limulus 
it  is  possible  to  imitate  the  structures  corre- 
sponding to  different  tissues.  Especially  did 
we  obtain  in  certain  cases  through  an  increase 
in  the  consistency  of  the  cells  tissues  which 
resembled  those  composed  of  ganglia  and  glia 
cells.  It  may  thus  be  possible  to  obtain  indi- 
cations as  to  some  of  the  conditions  which 
induce  the  cells  of  different  tissues  to  assume 
different  forms. 

Leo  Loeb 

Washington  Univeesitt 

THE  RELATIVE  NUMBERS  OF  TWINS  AND 
TRIPLETS^ 

It  may  be  of  interest  to  call  attention  to  a 
simple  relation  between  the  number  of  himian 
twin  and  triplet  births.  The  relation  was 
noticed  a  number  of  years  ago  and  I  supposed 

1  Contribution  from  the  Zoological  Laboratory  of 
the  Univenity  of  IlUnois,  No.  172. 


it  had  been  recorded,  but  a  search  has  failed 
to  reveal  any  published  Btatement 

If  1/n  is  the  proportion  of  twin  births  to 
all  births  in  a  large  population  during  any 
period,  then  the  proportion  of  triplet  births 
during  the  same  period  is  very  near  to  l/n*. 
The  agreement  of  the  data  is  often  startling. 
Thus  in  13,360,657  births  in  Prussia  during 
the  years  1826-1849  as  recorded  by  Veit*  the 
number  of  twin  births  is  one  in  89.1  and  the 
number  of  triplet  births  one  in  (88.9)^.  In 
1,339,975  births  in  the  United  States  r^istra- 
tion  area  in  1917*  the  number  of  twin  births 
is  one  in  93.1  and  the  number  of  triplet  births 
one  in  (93.0) «. 

From  the  statistical  relations  it  would  ap- 
pear that  triplets  are  produced  by  the  coin- 
cidence of  two  independent  processes  occur- 
ring with  equal  frequencies.  One  of  these 
processes  by  itself  gives  rise  to  twins.  This 
relation  woxdd  apply  to  any  mode  of  origin  of 
multiple  births  or  to  different  combinations 
of  them  provided  that  each  followed  the  rule. 

The  principle  might  be  applied  to  the  two 
chief  explanations  of  multiple  births  as 
follows: 

1.  Multiple  Ovulation. — ^Normally  a  single 
ovum  is  discharged  from  the  ovaries.  There 
is  some  coordinating  mechanism  which  pre- 
vents the  ripening  of  other  ova  at  the  same 
tima  Suppose  that  as  a  result  of  a  purely 
intrinsic  factor,  once  in  n  times  an  ovum 
appears  which  fails  to  respond  to  this  mech- 
anisiiL  The  chance  that  two  such  extra  ova 
will  appear  at  the  same  time  is  once  in  n 
squared.  Obviously  this  presupposes  that  the 
failure  to  respond  is  due  to  independent 
processes  in  the  two  ova.  To  put  the  case 
more  concretely,  suppose  that  the  approach  to 
maturation  of  an  ovum  is  accompanied  by  an 
internal  secretion  which  acts  ux)on  other  ova 
and  keeps  them  from  completing  the  process 
at  the  same  time.    The  overwhelming  major- 

2  Veit,  G.,  1855,  MonatsschHft  fUr  GebwrUhunde 
und  FrauenkranJcheiten,  6:  127. 

8  Birth  fltatiBtics  for  the  birth  registration  area 
of  the  United  States,  1917,  U.  S.  Bureau  of  the 
CenauB,  Washington,  1919. 
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ilSf  of  the  ova  would  be  properly  inhibited 
but  occasionally  an  oTum  would  fail  to  re- 
spond because  of  some  peculiarity  in  its 
organization.  Suppose  that  such  peculiarities 
are  due  to  local  factors  appearing  with  a 
frequency  of  1/n.  Then  the  chance  that  two 
such  independent  local  factors  will  act  at  the 
same  time  and  thereby  cause  the  simultaneous 
discharge  of  two  supernumerary  ova  is  1/n^. 

2.  Monozygotic  Twins  and  Triplets, — ^Nor- 
mally a  single  embryonic  area  appears  in  the 
blastodermic  vesicle  and  through  some  coordi- 
nating mechanism  inhibits  the  formation  of 
additional  embryonic  areas.  Suppose  that 
once  in  n  cases  a  cell  or  group  of  cells  ac- 
quires physiological  independence  as  the  re- 
sult of  an  intrinsic  factor  and  forms  a  second 
embryonic  area.  The  chance  that  two  such 
cells  or  groups  of  cells  will  arise  at  the  same 
time  is  once  in  n  squared  if  it  is  supposed  as 
in  the  previous  case  that  the  two  events  are 
independent  of  each  other. 

In  order  that  the  steted  numerical  relations 
may  ensues  the  impoiitant  consideration  in 
either  mode  of  origin  of  multiple  birtiia  is  the 
independence  of  the  two  events  which  grive  rise 
to  triplets.  If,  in  the  fluctuations  of  the  gen- 
eral physiological  cftate  of  Ihe  mother,  the  con- 
dition is  somertimes  such  as  to  result  in  twins 
and  sometimes  in  triplets,  it  is  hard  to  see  why 
the  "square"  relation  should  exist  For  in- 
stance if  it  is  postulated  that  additional  ova 
are  stimulalted  to  complete  the  maturation 
process  as  a  result  of  an  unusual  amount  of 
an  internal  secretion  and  that  the  number  of 
eztm  ova  depends  on  the  quality  of  the  eeere- 
tioQ  there  is  no  reeaon  for  expecting  the  ob- 
aerved  relation  between  one  extra  and  two  ex- 
tra embryos.  This  difficulty  seems  to  apply  to 
all  general  agents  that  may  be  postulated  as 
acting  upon  the  ovaries  as  a  whole  in  the 
cases  of  multiple  ovulation  or  upon  the  devel- 
oping embryo  as  a  whole  in  the  case  of  mono- 
zygotic twins  and  triplets.  If,  however,  each 
supernumerary  ovum  is  due  to  an  independent 
local  action  and  such  local  actions  have  a  cer^ 
tain  average  frequency  the  coincidence  of  two 
such  flN!tions  would  give  the  observed  numer- 
ical relation  of  triplets  to  twins. 


If  the  explanation  as  stated  applies  to  the 
relation  between  triplet  and  twin  births  it  is 
to  be  expected  that  it  will  apply  to  quadruplets 
as  welL  In  that  case  the  expected  nimiber  of 
quadruplets  is  one  in  n*.  Unfortunately  the 
numbers  are  too  smaH  for  a  reliable  conclu- 
sion. In  the  largest  avaikbLe  collection  of 
data,  the  one  mentioned  above,  there  are  86 
quadruplets  in  13,360,667  births  or  one  in 
(71.9)^  which  is  somewhat  greater  than  the 
expected  number,  one  in  (89.1)'. 

As  in  other  statistical  relations  the  biolog- 
ical significance  in  the  present  instance  can 
not  be  proved  directly  from  the  mass  of  data. 
When  one  considers  the  vicissitudes  of  fertili- 
zation, rthe  chances  of  death  of  individual  em- 
bryos, the  demonstrated  influence  of  the  sper- 
matozoon in  certain  cases  of  twinning  and 
numerous  other  biological  factors,  to  say  noth- 
ing of  faulty  registration  statistics,  it  is  hard 
to  believe  that  the  simple  numerical  reiation 
of  triplets  to  twins  can  be  more  than  the  result 
of  the  combination  of  numerous  and  as  yet 
unanalyzed  forces.  A  knowledge  of  the  fact 
may,  however,  aid  in  the  analysis. 

Chables  Zblekt 
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The  sugar  industry  of  Peru:  Chas.  A  Oamblb. 

Electric  even  for  rapid  moisture  tests:  G.  L. 
Spxnokb.  This  oven  (patented  August  3,  1920)  is 
a  convenient  arrangement  for  passing  a  rapid  cur- 
rent of  heated  air  through  a  sample.  Hie  air  is 
drawn  over  a  heating  element,  composed  of  a 
spiraled  nichrome  wire  coiled  around  a  suitable 
core,  and  thence  through  tbe  sample  contained  in 
a  capsule,  fitted  with  a  gauze  or  metal  fiHer-doth 
bottom.  The  temperature  of  the  air  is  controlled 
by  a  xheoetat.  Any  substance  through  which  a 
current  of  hot  air  may  be  passed,  without  melting, 
may  be  dried  in  this  oven.  Baw  sugar  may  be 
approximately  dried  in  3  minutes  and  to  constant 
weight  in  10  minutes;  100  grsm  samples  of  cane 
bagasse  are  dried  in  less  than  60  minutes;  cotton 
saturated  with  water  is  dried  in  10  minutes. 
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Befining  raw  sugars  wiihowt  honehlaek:  0.  E. 
OoATXS.  Baw  Bogara  £rom  the  tropics  liave  been 
refined  off  and  on  in  Loainana  for  a  number  of 
yean.  This  was  profitable  on  occasions  when  the 
margin  between  raws  and  granolated  was  high. 
During  the  past  two  years  this  margin  has  been  so 
high  as  to  offer  exceptional  profits  to  the  refiner. 
A  nmnber  of  Louisiana  sugar  houses  purchased  raw 
sugars  during  the  last  six  months  and  refined  them 
by  several  different  methods:  Phosphoric  acid  and 
lime;  sulphur-dioxide  and  lime;  filteroel  alone;  ac- 
tiwited  wood  charcoab.  At  the  beginning  of  the 
eampaigUi  the  yields  were  several  per  cent,  below 
those  obtained  in  the  standard  bone  black  refinery 
process,  but  as  the  season  went  on  this  difference 
was  diminished  until  at  the  present  time  the  yield 
is  about  one  i)er  cent.  sSiort  of  good  refinery  prac- 
tise. The  yields  by  the  various  mc/thods  are  nearly 
the  same.  There  is  no  reason  why  melting  (trop- 
ical raw  sugars  can  not  become  a  part  of  the  rou- 
tine practise  in  both  cane  and  beet  sugar  houses. 
The  quality  of  the  sugars  obtained  is  excellent 
and  in  the  case  of  the  activated  charcoals  the 
sugars  were  beyond  any  criticism  of  any  sort. 

Recent  advances  in  defecation:  W.  D.  Hobns. 
The  Dorr  darifier  has  been  devised  to  remove  the 
insoluble  impurities  from  cane  juice.  Hot  limed 
juice  contisuously  enters  the  central  well  of  the 
superimposed  settling  compartment  equipped  with 
slowly  revolving  scraper  mechanisms.  Clear  juice 
flows  from  tiie  periphery,  and  a  thick  mud  is  con- 
stantly withdrawn  from  the  bottom.  The  William- 
son darifier  aerates  a  wamn  defecated  raw  sugar 
solution  and  then  passes  It  through  a  long  shallow 
heating  tank  provided  with  suitable  baffles,  caus- 
ing all  insoluble  matters  to  rise  in  a  scum,  which 
is  mechanically  skimmed  off,  while  clear  liquor  is 
continuously  syphoned  out  below. 

Comparative  analysis  of  refined  sugars:  Fred- 
KBiOK  Bates  and  associates  at  the  Bureau  of 
Standards.  A  r^sum^  was  given  of  the  results  of 
an  elaborate  and  exhaustive  study  of  about  250 
samples  of  refined  sugars  produced  in  the  United 
States.  One  of  the  principal  objects  of  this  work 
was  to  determine  the  feasibility  of  preparing  accu- 
rate specifications  and  definitions  of  the  refined 
sugars.  The  work  included  the  determination  of 
the  direct  polarization,  invert  sugar,  moisture  and 
ash.  Hie  acidity  and  alkalinity  were  determined 
by  developing  a  new  method,  using  the  hydrogen' 
ion  concentration  with  gratifying  results.  The 
average  acidity  and  alkalinity  was  found  to  be 


small  and  indications  are  that  the  departure  from 
neutral  is  a  powerful  factor  in  determining  the 
properties  of  the  sugar.  In  addition,  the  sugars 
were  screened  ito  determine  average  sLse  of  grain. 
A  preliminary  report  was  given  on  the  importance 
of  improving  and  applying  the  soHsalled  candy 
test  to  refined  sugars. 

A  graphic  method  for  estimating  reducing  sugars 
in  presence  of  sucrose:  0.  A.  Bbowns.  The  slight 
redticing  action  of  sucrose  upon  Fehling's  copper 
solution  introduces  a  considerable  error  in  deter- 
mining reducing  sugars  in  presence  of  large 
amounts  of  sucrose.  The  author  proposes  a  general 
graphic  method  which  consists  of  a  chart  contain- 
ing the  reduction  curves  for  dextrose  in  amounts 
fh>m  0  to  250  mgs.  in  presence  of  sucrose  from  0 
to  5gs.  The  correct  amount  of  dextrose,  corre- 
sponding to  the  amount  found,  is  determined  bj 
finding  the  curve  which  passes  through  the  inter- 
section of  the  coordinates  for  grams  sucrose  pres- 
ent (as  determined  by  Clerget)  and  mgs.  dextrose 
found.  The  starting  point  of  this  curve  on  the 
base  line  indicates  the  correct  amount  of  dextrose. 

Commerdai  production  of  d-Mannite:  W.  B. 
NxwKiBK  and  C.  F.  Snydkb.  At  the  request  of 
the  Army,  the  manufacture  on  a  commercial  scale 
of  d-Mannite  from  manna  was  undertaken.  The 
crude  manna  was  dissolved  in  water  in  a  melter 
heated  by  steam  coils.  The  liquor  was  17**  Brix. 
It  was  heated  to  boiling  and  defecated.  Three 
methods  of  defecation  were  employed.  Method  1 : 
.005  per  cent,  phosphoric  acid  added  to  hot  liquor 
and  let  stand  for  thirty  minutes,  neutralised  with 
lime,  allowed  to  settle  and  the  dear  liquid  de- 
canted and  filtered.  The  filtered  liquor  was  boiled 
in  open  pan  to  30**  Brix  (hot),  placed  in  tank  and 
crystallized.  The  crystals  were  separated  in  a 
large  centrif ugaL  Method  IL :  The  raw  liquor  was 
treated  with  0.10  per  cent.  Eieselghur  and  filtered 
and  the  filtrate  concentrated  as  above.  Method 
III.:  The  raw  hq^or  was  treated  with  0.5  per  cent, 
commercial  vegetable  carbon  and  filtered  and  the 
filtrate  concentorated  as  above.  Method  I.  was  the 
most  satisfactory.  The  mother  liquors  from  the 
first  crystallization  were  concenftrated  to  40®  Brix 
and  allowed  to  crystallize;  the  mother  liquors  from 
the  second  crystallization  ware  concentrated  at 
60®  Brix  and  a  third  crop  of  crystals  obtained. 
The  mother  liquor  from  the  third  crystallization 
was  concentrated  at  80®  Brix  and  a  fourth  crop  of 
crystals  obtained.  The  final  mother  Hquors  were 
conoentraited  to  80®  Brix  and  a  fifth  crop  of 
crystals  obtained.     A  tabulation  is  given  of  the 
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melting  pointB  and  rotations  reported  in  the  lit- 
erature. The  epeoifie  rotation  waa  determined  in 
water  solution  for  the  yellow-green  mercury  line 
and  we  find 

WS=- 0.256. 

Pregervation  of  hagasae  in  sttgar  cane  miU  oat^ 
irol:  Qthltovd  L.  Spinoxb.  Formaldehyde  has 
been  generally  used  in  preserving  sub-samples  of 
eane  bagasse  in  preparing  a  composite  sample,  rep- 
resentative of  sereral  hours  grinding.  This  has 
been  ascertained  to  be  only  moderately  efficient 
under  modem  milling  conditions.  The  late  M. 
Henri  Pellet,  in  Egypt,  suggested  and  used  am- 
monia in  proteetinig  the  samples.  The  author 
found  this  usually  efficient  'but  occasionally  there 
is  loss  of  sugar.  This  suggested  the  addition  of 
chloroform  and  preservation  of  the  bagasse  in  an 
atmosphere  of  ammonia  and  chloroform.  This 
mixture  is  apparently  very  efficient.  Befinery 
press-cake  holds  its  polarization  during  several 
weeks  in  the  presence  of  this  preservative.  The 
solution  for  polarization  must  be  acidulated  with 
acetic  acid  before  clarification  with  lead  sub- 
acetate. 

Glass  vacuum  pan  for  lahoraiory  use:  M.  J. 
Pbopw^. 

Changes  in  the  polarising  constants  of  sugars 
during  refining:  A.  F.  Blaks.  The  Olerget  suc- 
.rose  value  for  sugars,  as  pointed  out  by  Browne 
at  the  Cleveland  meeting,  normally  exceeds  the 
polarization  by  about  one  third  the  percentage  of 
invert.  This  is  true  of  raw  sugars  as  shown  by 
numerous  analyses,  but  in  the  products  of  a  re- 
finery, soft  sugars  and  syrup,  the  value  of  the 
ratio  (S-P)/I  is  very  low.  Analyses  of  sugars  at 
all  intermediary  stages  of  refining  are  given,  in 
order  to  determine  where  the  change  takes  place. 
It  is  concluded  that  some  change  takes  place  dur- 
ing defecation  and  filtration  of  low  test  material 
and  in  the  handling  of  the  muds  and  scums  due  to 
action  of  lime  on  the  invert  sugar,  but  that  by  aU 
means  the  principal  cause  of  the  reduction  of  the 
value  of  this  ratio  is  bone-black  filtration.  The 
factor  ifl  strongly  negative  for  the  first  material 
coming  off  the  boneblack,  but  increases  in  follow- 
ing portions  until  in  the  last  portion  it  is  about 
equal  or  slightly  exceeds  material  going  on.  The 
average  value  of  the  factor  for  aU  materiftl  going 
on  is  much  higher  than  the  average  coming  off. 
Since  boneblack  absorbs  invert  from  first  mate- 
rial and  gives  it  up  to  later  material  it  is  supposed 
that  by  seleotive  action  it  might  absoxb  more 


levulose  than  dextrose.  This  is  proved  by  tests  on 
invert  sugar.  Another  causs  is  the  molecular  re- 
arrangement of  dextrose  and  levulose  into  glutose, 
etc  A  high  value  of  the  ratio  in  refined  products 
indicates  inversion  during  refining.  Losses  of 
sucrose  figured  upon  Olerget  values  exceed  those 
figured  on  polarization,  while  losses  of  organic 
material  are  much  less. 

A  report  on  the  sugar  industry  of  France  since 
the  war:  T.  H.  Murphy.  The  French  sugar  in- 
dustry, bom  of  tilie  Napoleonic  wars,  almost  per- 
ished in  the  World  War,  being  66  per  cent,  de- 
stroyed. Formerly,  the  213  sugar  factories  sup- 
plied all  French  consumption  and  78,739  tons  per 
year  for  export.  Now  the  60  small  factories  re- 
maining can  supply  only  a  small  portion  of  the 
nation's  requirements,  and  about  400,000  tons  per 
year  are  imported.  One  hundred  and  forty-two 
factories  were  85  per  cent,  destroyed,  and  all 
copper  coils,  bronze  tubing,  copper  and  brass 
screens,  in  fact  everything  made  of  copper,  bronze 
or  brass,  and  all  electrical  equipment,  was  stripped 
out  of  the  war-wrecked  factories  and  taken  to 
Germany.  The  plants  where  sugar  machinery  and 
equipment  was  made,  suffered  the  same  fate.  The 
damage  to  sugar  factories  was  over  $89,000,000. 
Beconstruction  in  France  has  made  enormous 
strides,  but  on  account  of  the  highly  specialized 
machinery  and  equipment  required,  tfie  sugar  in- 
dustry, has,  as  yet,  been  able  to  accomplish  very 
little.  Photographs  of  destroyed  sugar  factories 
shown. 

The  composition  and  preparation  of  a  9ugar 
syrup  of  maaeimum  soUihiUty:  B.  F.  J*aokson  and 
0.  L.  GiLLis.  One  of  the  large  branches  of  the 
sugar  industry  is  the  manufacture  of  syrups  for 
direct  consumption.  If  the  nyroip  consists  only  of 
sucrose,  the  saturated  solution  may  contain  only 
38.7  per  cent,  of  the  sugar.  6uch  a  solution  is  too 
thin  for  a  desirable  product  and  is  susceptible  to 
fermentation.  If  concentrated  to  a  denser  con- 
sistency, it  becomes  supersaturated  and  deposits 
sugar  crystals.  If,  however,  the  sucrose  is  par- 
tially inverted,  the  density  may  be  considerably 
increased,  but  if  the  inversion  is  carried  too  far, 
the  relatively  low  solubility  of  dextrose  limits  the 
density  to  which  the  ^^up  may  be  concentrated. 
A  study  was  made  of  the  mutual  solubilities  of  the 
three  constituent  sugars,  namely,  sucrose,  dextrose 
and  levulose  in  the  presence  of  each  other.  The 
solubility  of  sucrose  in  varying  proportions  of  in- 
vert sugar  was  determined  to  very  high  concentra- 
tions of  the  latter.    Similarly  the  solubility  of  su- 
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«ro0e  in  tiie  presence  of  dextrose  ,and  of  dextrose  in 
fhe  presence  of  eirerose,  and  finally  of  dextrose  in 
the  preeenee  of  lemlose  were  measured.  The  re- 
snlts  of  this  investigation  have  shown  the  maxi- 
mum eoneentration  which  invert  sngar  may  have 
without  depositing  eiyetals  of  dextrose,  and  sim- 
ilarlj  the  mazimimi  eoneentration  which  a  mixture 
of  sucrose  and  invert  sugar  may  have  without  de- 
positing either  suorose  or  dextrose.  The  ^yrup 
which  contains  29  per  cent  of  sucrose  and  52  per 
cent,  of  invert  sugar,  or  a  content  with  respeet  to 
total  sugar  of  81  per  cent,  has  this  maximum 
concentration.  In  general,  it  is  praetieable  to  in- 
erease  this  concentration  even  to  a  slight  supersat- 
uration  without  danger.  Sueh  a  solution  is  sufi- 
eiently  dense  for  a  good  syrup  and  resists  the 
growth  of  microorganisms.  A  number  of  methods 
of  inverting  si^ar  have  been  devised.  We  add  the 
suggestion  that  the  partial  inversion  can  be  accom- 
pliehed  by  the  aid  of  an  extremely  dilute  hydro- 
ehlorie  acid  and  subsequent  neutralization  with 
sodium  carbonate.  The  net  result  is  the  addition 
of  a  minute  quantity  of  eonunon  salt.  Data  are 
provided  for  controlling  the  method.  During  the 
investigation,  the  densities  of  invert  sugar  solu- 
tions, the  eontraotion  of  volume  accompanying  in- 
version, and  the  change  of  viscosity  were  deter- 
mined. 

,  Some  charaateriatica  of  imported  cane  evtgare: 
0.  A.  Bbownb.  The  general  trend  in  the  manu- 
facture of  raw  cane  sugar  during  the  past  decade 
is  shown  to  be  towards  the  production  of  96  test 
sugar,  which  during  the  past  5  years  has  made  up 
about  75  per  cent  of  the  total  importations.  This 
pereentage  could  be  increased  considerably  if  care 
were  taken  to  manufacture  a  drier  sugar  that 
would  not  deteriorate.  Some  of  the  chemical, 
physical,  mycological  and  entomological  character- 
istics of  the  different  grades  of  imported  raw  cane 
sugars  are  discussed.  During  the  past  year,  con- 
siderable plantation  white  sugar,  testing  between 
98  and  100,  has  been  imported  for  direct  consump- 
tion. Some  of  this  sugar  is  of  very  good  quality 
and  if  care  were  taken  always  to  make  a  dean 
white  sugar  of  uniform  character  plantation  white 
sugar  might  find  a  eonsideralble  demand  even 
among  the  more  discriminating  class  of  users. 

Amerieatu  progress  in  hacteriological  sugars: 
Edkond  H.  Eitkl.  The  history  of  the  rare  sugars 
virtually  commences  with  1883.  The  sugars  had 
become  essential  in  bacteriology  when  in  1914  the 
German  supply  was  cut  off.  The  XJ.  8.  govern- 
ment found  its  work  critically  handicapped.    Ap- 


peals of  a  patriotic  nature  estaJbfished  a  rare 
sugar  production  in  America^  From  the  labora- 
tory stage  to  the  eonunerdal  represents  a  far 
greater  achievement  than  is  apparent.  The  fol- 
lowing sugars  are  now  manufactured  oonmier- 
cially:  1-arabinose,  dulcitol,  d-galactoee,  d-glucose, 
glycogen,  inositol,  inulin,  invert  sugar,  lactose, 
d-levulose  from  invert  sugar,  d-levulose  from 
inulin,  levulose,  syrupy,  maltose,  d-mannitol, 
d-mannose,  melesitose,  raflinose,  rhanmose,  sorbitol, 
sucrose,  trehaiose  and  d-kylose.  A  greater  achieve- 
ment than  this  list,  however,  is  the  surpassing  of 
the  old  standards  of  Kahlbaom  and  the  discredit- 
ing of  another  German  supennan  theory.  The 
polariscope  with  variable  sensibility,  a  device  of 
American  invention,  and  the  growing  knowledge  of 
how  accurately  bacteria  can  detect  minute  impuri- 
ties has  stimulated  the  new  standard.  The  use  of 
the  rare  sugars  in  Amezica  is  being  extended  to 
physic-chemistry,  chemical  analysis,  diet,  intra- 
venous injection,  plant  pathology,  medicine  and 
even  to  experimental  explosives,  as  well  as  to  ad- 
vances in  bacteriology.  A  specific  example  of  the 
importance  of  the  sugars  to  national  health  and 
epidemiology  is  the  differentiation  poesible  by 
their  means  of  the  paratyphoid,  meat  poisoning  and 
hog  cholera  bacilli  and  the  resulting  possible 
knowledge  of  the  source  of  an  epidemfic.  The  so- 
lution of  the  problem  of  the  sugars  calls  for  both 
the  dhemist  and  bacteriologist  in  combination,  and 
in  the  answer  light  will  be  thrown  upon  morph- 
ism  and  bacteria,  configuration  of  sugars,  the 
asymmetric  carbon  atom,  theory  of  life  and  evolu- 
tion. 

Besfdts  of  sugar  cane  experiments  in  8t,  Croix: 
LoNonnj)  Smith. 

Use  of  Tcieselguhr  in  the  cUuifioation  of  came 
juice:  H.  8.  Paine  and  G.  F.  Wai/ton,  Jr.  Be- 
sults  are  reported  of  a  comparative  study  of  vari- 
ous tyi>es  of  kieselguhr,  or  diatomaceous  earth, 
for  the  purpose  of  correlating  physical  properties 
and  clarifying  efSciency  as  a  possAble  means  of 
determining  relative  market  values.  The  investi- 
gation of  clarifying  efficiency  has  led  to  a  quanti- 
tative study  of  the  colloids  removed  from  cane 
juice  by  different  methods  of  clarification.  These 
experiments  included  a  microscopic  examination 
of  the  various  kieselgnhrs,  tests  of  comparative 
rate  at  filtration,  sedimentation,  fineness  by  siev- 
ing, solubility  in  dilute  acids  and  alkali,  and  the 
quantitative  determination  by  dialysis  of  the  col- 
loids present  in  the  juiee  before  and  after  dazifl- 
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eatioiL  The  results  so  far  obtained  indicate  that, 
provided  a  suffiolent  amount  of  kieeelgohr  is  used 
to  afford  the  minimum  adsorbing  surface  required 
for  the  colloids  present,  there  is  Httle,  if  any,  dif- 
ference in  clarifying  efficient  when  equal  weights 
are  used,  even  though  the  various  kieselguhrs  may 
differ  considerably  in  physieal  properties.  The 
dialysis  experiments  further  proved,  as  has  been 
indicated  by  the  work  of  previous  investigators, 
that  beslting  and  filtration  with  kieselguhr  remove 
aU  colloids  of  such  a  degree  of  dispersion  as  to 
give  a  turbidity  visible  to  the  eye.  XTsiiig  active 
decolorizing  carbon  after  prelinnnary  treatment 
of  the  juice  with  kieselguhr,  it  was  found  that 
colloids  of  such  dimensions  as  to  be  invisible  to 
the  eye  were  thereby  removed. 

Determifiation  of  the  density  of  moUuses:  W.  B. 
Nkwkibk.  The  picnometer  suggested  permits  a 
greater  accuracy  in  iShe  determination  of  the  den- 
sity of  molasses  than  has  been  possible  hereto- 
fore.  It  is  essential  for  commercial  reasons  that 
an  accurate  method  of  determining  the  density  be 
used.  The  interfering  obstacles  in  the  determi- 
nation of  dendties  of  molasses  are  due  to  the 
high  viscosity,  included  gases  and  dissolved  gases. 
The  picnometer  suggested  is  adaptable  in  the 
presence  of  these  difficulties.  It  consists  of  a 
bottle  fitted  with  an  enlargement  at  the  top 
ground  optically  flat  and  closed  off  by  another 
optical  flat.  An  expansion  chamber  is  ground 
on  to  the  bottle  to  permit  the  expansion  of  the 
included  gas  to  permit  of  its  easy  removal  and  is 
fitted  with  a  vacuum  connection  and  stop  cock  in 
order  to  put  the  contents  of  the  bottle  under 
greatly  reduced  pressure  and  maintaining  the 
same  for  a  considerable  length  of  time,  without 
the  loss  of  moisture.  The  evaporation  is  negli- 
gible. The  change  in  temperature  of  the  picnom- 
eter after  closing  is  reduced  by  very  thick  walls 
over  the  neck  of  the  flask.  This  reducing  tem- 
perature changes  on  handling.  Two  methods  of 
deaerating  were  studied — the  application  of  heat 
to  rednee  its  viscosity  and  the  application  of  air 
to  expand  the  entrained  gas.  The  heating  causes 
considerable  deoomposition  and  has  a  deleterious 
effect  in  the  determination  of  the  density.  Tbe 
vacuum  methiod  removes  entrained  gas  and  does 
not  have  the  bad  features  of  heating  or  dilution. 
The  aoddental  errors  are  shown  to  be  very  small 
and  the  total  error  in  any  one  direction  is  shown 
to  be  within  .1  of  1®  Brix,  and  the  majority  of 
determinations  can  be  made  Within  a  few  hun- 
dredtlbs  of  1^  Brix.    Densities  with  this  apparatus 


can  be  determined  with  reasonable  facility  and 
with  considerably  more  accuracy  than  the  sample 
of  molasses  can  be  obtained, 
i  'Ghables  L.  Pabsonb, 

Secretary 

ASSOCIATION  OP  AMERICAN 
GEOGRAPHERS 

The  annual  meeting  of  the  Association  of  Amer- 
ican Geographers  was  held  with  the  department  of 
geography  of  the  University  of  Chicago  during 
Convocation  Week.  Pive  sessions  were  held  at 
which  forty-one  papers  were  read,  nine  by  title. 

E8X)ecial  interest  centered  in  the  joint  meeting 
with  the  Ecological  Society  of  America  and  the 
session  devoted  to  invited  papers  on  industrial 
geography.  The  papers  given  at  the  joint  meet- 
ing were  as  follows: 

Experimental  animal  climatology:  Y.  E.  Shxlfobd. 
Geography  in  zoological  museums:  A.  G.  Buthvin. 
The  relation  of  plants  to  'new  habitats:  D.  T.  Mac- 

DOUOALL. 

Ecology  and  geographic  boundaries:  H.  C.  Cowlss. 

Owing  to  the  necessary  absence  of  President 
Gregory,  because  of  an  emergency  telegram,  his 
presidential  address  on  "Geographic  basis  of  the 
political  problems  of  the  Pacific"  was  omitted. 
The  following  papers  on  Industrial  Geography 
were  given  during  the  afternoon  session  of  the 
same  day. 
The  significance  of  vegetable  oUs  in  the  economic 

development  of  the  tropics:  V.  C,  Finch. 
Geographical  influences  in  marketing;  illustrated 

by  the  meat  industry:  Guy  C.  Smith. 
Geographic  factors  in  dairy  farming  in  southern 

New  England:  Biohabd  E.  Dodqk. 

The  papers  presented  at  the  remaining  sessions 
were  as  follows: 
BainfaU  maps  of  Latin  America:  Eugene  Van 

Cleef. 
The  trade  winds  and  anti-trades  of  Porto  Bico: 

Olives  L.  Fassio. 
Progress  in   organisation   of   the    Climatological 

Service  of  the  West  Indies:  Oliver  L.  Fassio. 
Eise  in  temperature  on  mountain  summits  earlier 

than  on  vaUey  floors:  H.  J.  Cox. 
Cold   surf   with   off   shore   winds:   Charles   F. 

Brooks. 
Vertical  gradients  of  evaporation  and  soil  mois- 
ture in  desert  and  eoastal  mountains:  Forrest 

Shreve. 
Stream  and  ocean  terraces  in  relation  to  recent 

earth  movements:  B.  S.  Holwat. 
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The  status  of  the  general  magnetic  eurvey  of  the 

earth:  L.  A.  Bauxb. 
A  signifleant  contrast  between  the  AtlaaUie  and  Far 

oifio  regions:  W.  H.  Hobbs. 
Intermont  basins:  W.  M.  Davis.    (By  title.) 
The  importance  and  permanence  of  the  physical 

factors  in  determining  the  utUiBation  of  land  for 

agricuUwal  and  forest  production:  O.  E.  Bakxb. 
Problems  of  land  eUusification:  Gabl  O.  Sauxb. 
Distribution  of  sunlight  and  moonlight  over  the 

earth:  Zonia  Babxb. 
Chili:  a  land  where  immigrants  need  not  apply: 

Mabk  Jeftebson. 
Some  aspects  of  the  geography  of  South  Dakota: 

8.  S.  ViSHKB.     (By  title.) 
Finland  as  an  independent  republic:  J.  J.  Sxdbb- 

HOLM.     (By  title.) 
The  Armenian  frontier:  Lawbxnge  Mabtin.     (By 

title.) 
The  geography  of  part  of  southeastern  Idaho:  G. 

B.  Mansfixld.    (By  title.) 
Geographical  regions  of  the  fisheries  of  Asiatic 

Bussia:  S.  J.  Novakovskt. 
The    grain    trade    of    ancient    Athens:    Bllxn 

Chubohill  Sxicplb. 
Geography  and  man  in  Cuba:  B.  H.  Whitbeok. 
Geography  and  man  at  Panama:  B.  H.  Whitbick. 

(By  title.) 
Physiography  and  man  in  Porto  Bica:  A.  E.  Lo- 

BEOK. 

Notes   on   the  geography  of  Honduras:   N.   A. 

Bengston. 
A  geographic  study  of  the  Saginaw  Valley  as  an 

area  of  gentle  relief:  P.  W.  Fbostic.    (By  title.) 
Population    changes    in    Nebraska    since    1880: 

ESTHXB  S.  AnDEBSON. 

NashviOe  and  the  central  basin  of  Tennessee:  E.  C. 

McMUBBY. 

The  world* s  markets:  a  map  based  on  natural  re- 
gions: Eugene  Van  Cleef. 

Significant  geographic  problems  of  the  outwash 
plains  of  ^southern  Michigan:  D.  H.  Davis. 

Census  maps  of  the  United  States  with  some  sug- 
gestions for  improvement  from  the  standpoint  of 
geography:  R  M.  Bbown.    (By  title.) 

Development  of  productive  scholarship  among 
American  geographers:  W.  W.  Atwoqd.  (By 
title.) 

Bering's  two  expeditions  to  determine  the  relation 
of  America  to  Asia:  W.  L.  G.  Joebo. 

Geography  as  regioncd  economics:  Gael  O.  Sausb. 
The   enjoyable   and  stimnlating   aessions    were 

supplemented  by  an  evening  dinner  tendered  to 


the  association  by  the  Geographie  Society  of  CSii- 
ea^  and  by  an  informal  lunch  given  by  the  de- 
partment of  geography  of  the  University  of  Gbi- 
cago.  Both  these  events  gave  an  opportuni^  for 
social  greeting  and  diseusaon  that  was  much  ap- 
preciated, for  in  the  rush  and  demands  of  so  large 
a  meeting,  and  group  of  meetings,  tiiere  is  but 
little  chance  for  social  get-togethers  unless  they 
are  deliberately  planned  for. 

During  the  sessions  the  Couneil  met  and  acted 
upon  a  number  of  important  plans.  W.  M.  Davis 
was  appointed  representative  of  the  association  in 
the  Division  of  Geology  and  GeograjAy  of  the  Na- 
ticmal  Besearch  Council.  He  succeeds  himself  for 
a  period  of  three  years. 

It  was  voted  to  hold  the  next  annual  meeting  in 
the  city  ot  Washington  during  Ohristmas  week, 
1921;  and  to  recommend  to  the  Council  of  1921 
that  the  meeting  for  1922  be  held  in  the  east  and 
that  for  1923  in  the  mid-west. 

A  canvass  of  the  ballots  showed  the  following 
officers  elected  for  the  year:  President,  Ellen 
Churchill  Semple;  Vice-presidents,  A.  J.  Henxy 
and  Curtis  F.  Marbut;  Secretary,  Bichard  E. 
Dodge;  Treasurer,  George  B.  Boorbach;  Coun- 
4^U)rs,  EHot  Blackwelder,  Bay  H.  Whitbeck, 
Nevin  M.  Fenneman. 

The  spring  joint  meeting  with  the  American 
Geographical  Society  will  be  held  at  the  society's 
building  in  New  York  City  on  April  22  and  23, 
1921.  Program  will  be  published  as  soon  as  com- 
pleted so  that  all  who  are  interested  in  the  papers 
to  be  given  may  attend.  T^e  secretary  will  be 
glad  to  receive  the  names  of  those  who  would  like 
to  be  informed  of  meetings  of  the  association  so 
that  they  may  receive  programs  of  papers  as  issued. 

BiGHABD  ELWOOD  DODGX, 

Secretary 
Stobbs,  Conn. 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

First  Avenue  and  Twenty-eighth  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVBNUB 
NEW  YORK,  N.  Y. 


Syraaise  Unirersity  College  of  MediciBe 


Entrance 


llBMti 


TwymntimnK 

Raqnirraento  aM'tTML?  ^iSS^lLS'iSJR 


u%  «wl    Ib 


The  First  Two 
Years 

The  Thim  Year  fa  wjjyytto  j^^ 

TMT  At  ortwalfa  MWMi  Ib  "'--■- 


The  Fourth    is •M^gL  a^kati ^Md  qgjy^fag; 
Year  Coarse    ~«*~!«h»«»  •^^•••"M-i-'i*" 


avauiMV  Silnol  a  — iim  mum  Ib  pBtholMgr  MwlBg 
•  pMlod  «f  ris  mmtm  dufoc  1«m  Md  Jvir  liOl  b«  ib«B  Ib 
•H»  OMt*  ta  B  iffltiwl  Bdb«  of  ■ppHMBti. 


Addr«M  the  8aer«tary  of  the  ColUf*, 
307  Orange  StvMt  Ssmciue»  N.  Y. 


Johns  Hopldns  University 

Mfldleal  School 

ItelCadieal  Sdtool  Iian  latMnl  Put  of  the  tTnlTenitj'  wU 
Ilia  doM  AflUaUon  wtththa  Johu  HopUna  Hcwpltal 

ADMISSION 


Caadidatet  for  admlaBion  miiat  be  gndaataa  of  approred 
.ollaget  or  Mieiitifio  aohoola  with  at  least  two  Teat*!  Inatractlon, 
iBchxUiig  laboratory  work,  in  Ghemiatryp  and  one  year  each  in 


pbyaieaaadMoIogT,  together  with  eridenoe  of  a  reading  knowl- 
edge of  FreDdi  and  Oerman. 

BMh  daai  is  limited  to  90  itudenta,  menand  women  being 
admitted  on  the  same  texma.  Sxeeptinunutualebreumilameei, 
mppHeaUem  for  admluton  tHB  notUeontidend  afier  JtOu  ItL 

U  TaeaaeUa  oceor,  itadenta  firom  other  instttntiona  detfrlng 
adTuoed  funding  may  be  admitted  to  the  eeoond  or  third  year 
provided  they  lUUUl  all  of  oor  requirementa  and  preaent  ez*. 
ee^itlonel  qnalmfatloni. 


INSTRUCTION 


neaoademioi 


aoademio  year  begins  the  Toeeday  neareat  October  1  and 
the  thixd  Taeoday  in  Jane,  Hie  ooone  of  instmeton, 
oeoopiea  four  years  ana  espeeial  emphasis  is  laid  open  prao> 
Hoal  woA  in  the  laboratoriei^  in  the  waida  of  the  Hotpitaland 
iDtheDlipensary. 

TUITION 
Tba  cbarye  for  toltlon  is  1280  per  annnm,  payable  in  three 
fastahaenta.    Ibereare  no  extra fiaes except  for  rental  of  mier»- 
aeope,  eextaln  expenalTe  snpplies,  and  laboratory  breakage. 
^The  aannal  annonncemeni  and  appUoation  tdaaka  may  ba 
ekIaAaed  by  addresitng  tha 

Daaa  af  tha  Jahna  Hoyktea  Madica  School 
Waahiactea  mmd  Mnnaaasnt  Sta.      BALTIMORE,  M. D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICmE 

Beginning  Toeeday,  Jane  6th,  and  ending  Thaisday,  Jnly 
lith,  a  ooane  in  medieal  diagnoais,  indading  laboratory  exer- 
"      in  eliaieal  pathology  and  demoastrations  in  pathdogieal 
By.wiUbeoOMed;    The  ooaise  will  be  Umited  ta  iMca^y 
ltl^  Dm  SIOO.    i^pUoatioaa  shoold  be  made  to  the  Dean^s 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{MmimbUMh9d  in  1834} 

ADMUfilON:  All  students  entering  the  Frethnuui 
Class  will  be  reqnired  to  present  credits  for  two 
years  of  college  work,  which  must  Indnde 
Chemistry  (General  and  Organic),  Physics  end 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  Bnglish  and  one  yesr  in  a  modem 
foreign  language. 

OOMBINBD  COUBSBS:  Premedicalsowseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  {novides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  conrse. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  mdmitted  to  all  Schools  of  the 
College  ofMedieine 

For  bulletins  and  all  other  information^  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orlestna,  La« 
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Marine  Biological  Laboratory 

Woods  Hol«,  Mtm. 

INVESTIGATION     FMlUtiei  for  iwearch  in  Zoologj, 


EmbrjrologT,  Phjaiology,  and  Bot- 
any. Eij^ty-four  pnyate  labora- 
tories, $100  each  for  not  oyer  three 
monthB.  TUrCy  tablea  are  arail- 
able  for  befinnera  in  reeeardi  who 
deaire  to  work  ander  the  dlreetion 
of  membera  of  the  staff.  The  fee 
for  such  a  table  is  $50.00. 

Courses  of  laboratory  Instinction 
with  lectures  are  oflfex«d  in  Inreite- 
brate  Zoology,  Protosoologr,  Em- 
bryology, Physiology  and  Morph- 
ology and  Taxonomy  of  the  Algae. 
Each  coarse  requires  the  ftdl  tune 
of  the  stadent.  Fee,  $76.  A  lecture 
eonne  on  the  Philosophical  Aspects 
of  Biology  and  Allied  Sciences  is 
also  offered. 

Animals  and  plants,  preaerred,  Ut" 
ing,  and  in  embryonic  stages.  Pre- 
serred  material  of  all  types  of 
animals  and  of  Algae,  Funn,  liver- 
worts and  Mosses  famished  for 
dasswork,  or  for  the  museum.  Lir- 
inff  material  ftimished  in  season  as 
ordered.  Microscopic  slides  in 
Zoology,  Botany,  HistoloKy,  Bao- 
teriology.  Price  lists  of  Zoological 
and  Botanical  material  and  Mlcr»> 
seopio  Slides  sent  on  application. 
State  which  is  desired.  For  price 
lists  and  all  inforstation  regarding 
material,  addre« 

GEO.  M.  GR\Y,  Cttrator.^WooJs  HoU.  Maaa 

The  annual  announcement  will  be  sent  on  application  to  The 
IHieolor,  Marine  Biological  Laboratory,  Woods  Hole,  Mass. 


Ballr*  Ymt 


\  INSTRUCTION 

Junm  29  to  Avgvst  9 
1921 


SUPPLY 

DEPARTMENT 

0»«B  tk«  EirtiM  Ymt 


Yale  University 

SCHOOL  OF  MEDICINE 

Affiliated  wilh  tKe  New  HaTen  Hospital 
and  New  HaTen  Dispensaiy 

109th  Session 

Reofganized  on  a  fuIUtime  basis 

Entrance  Requirements:  A  minimum 
o(  two  yean  (or  its  equivalent)  of  college 
including  general  biology,  physics,  general 
and  organic  chemistry,  physical  chemistry 
or  laboratoiy  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FACIUTIES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE    TO     MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  is 
limited,  applications  must  be  made  before 
June  1 5. 

Dean,  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


Publications  of 
Caraegie  Iiistitiition  of  Washington 

The  pablieatlons  of  the  Instltnilon  now  number  orer  400 
Tolnmea,  the  subjects  Indadlng  Anatomy,  Arohsology,  As- 
tronomy,   Botany,   Chemistry,  Climatology,  Economics  and 


Sociology,  Embr 


y,  Ezpexlmental  EYomtion  and  Heredity. 


S7UVAU1VKJ,  jaiubzyolosy,  EzpeT]menta>  ««<v*umwu  »uv&juvav«u»/. 
Engineering.  Folk-Lore,  Qeology,  History,  International 
Law,  literatnre,  Mathematioe,  Medicine,  Natrltion,  Faleon* 
t<dogy.  Philology,  Phrstos.  Stereochemistry,  Terrestrial  Mm- 
netlflBi,  Zoology.  CLusifled  and  deaeriptiTe  lisU  will  be 
sent  postpaid  on  appUoation. 


134.  Churchill,  WiiUam.  The  Polynesian  Wanderings- 
Traeks  of  the  Migration  dedaoed  from  an  Examination  of 
the  Proto-Samoan  Content  of  ECste  and  other  I^mgaages  of 
Melanesia.    OcUro,  riii +516  pages,  2  plates «8.50 

IH.  ChnrchlU.  WUIiam.  Beach-lA-mar:  The  Jargon  or 
Trade  Speech  of  the  Western  Pacilio.    OctaTO,  08  pages,  90.00 

174.  ChurchlU.  William.  Easter  Island,  Bapanni  Speech, 
and  the  Peopling  of  Southeast  Polynesia.  Octaro,  rl±p4Xi 
PHW 112  76 

144.  Churchill,  Winiam.  Sissano:  Morements  of  Migration 
within  and  through  Melanesia.  Octaro,  Ti  4-181  pages,  17 
charU .  .  T  .  .  V?^.00 

184.  Flttl«y,  J.  P..  and  WlUlam  GharchlU.  The  Snbanu: 
Studies  of  a  Sub-Visayan  Mountain  Folk  of  Mindanao.  Oc* 
Uro,  It +286  pp.,  2  pis f2.00 

353.  Ivens,  Walter  G.  IMotlonary  and  Grammar  of  the 
Language  of  8a*a  and  Ulawa,  Solomon  Islands.  With  append- 
ioes.    OcUto,  711+249  pp.,  12  phites,lflg S8.00 

BecenUy  Tuued 
3M.   Ivens.  Walter  G.    A  Grammar  and  Dictionary  of  the 
Lau  Language.    Oetero,  64  pages,  8  plates fi.OO 

Ml  cBMoinnicalicassboald  b«  mddrm—4  to 

CARNEGIE  INSTITUTION  OF  WASHINGTON 
WASWNGTOif.  D.  C. 


The  Philippine  Journal  of 
Science 


Pttbliahed  by  the  BiirMu  of  Sdeoce  of  the  Govwn- 
mcnC  of  the  Philippine  lalanda 

A  monthly  p^riocliail  ckvotcd  to  the  adentific  snd 
commatcial  intereat  of  ths  Tropica 


The  Jounud  it  now  being  ifaned  monthly;  tho 
former  sections  ars  discontinued*  The  January, 
1920t  number  begins  Volume  16.  Subscrqitkm 
price,  |(5.00  per  year. 

A  list  of  the  publications  of  the  Philippine  Bureau 
of  Science  and  a  sample  copy  of  the  Philippine  Jour- 
nal of  Science  will  be  sent  upon  request. 

Subscriptions  and  ordats  Ibrpuhlicatioas  should  be 
sent  to 

THE  BUSINESS  MANAGER 

Philippino  Jotinul  of  Sdenoe 
Bureau  of  Sdence  MANILA,  P.  !• 
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Our  Laboratory  Spectrometers 

Are  told  in  competition  with  instromenta  ol  EuroDean  maloa 
to  many  of  the  beat  labormtoriea  throughout  the  woricL 

WM.  QAERTNER  AND  CO. 

Physical  ftod  Astrooomlail  lostnimeats 
U48-49  Lake  Park  Avenue  CHICAGO 
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MERCURY 

C.  p.  and  rwlIsUllad  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 
t71S  St.  Clair  Ava..  N.  E. 

CLEVELAND.  OHIO 


Cameras  I 


GMiflez,  Kodak,  Foreign  CamerM,  ZelM, 
Ooera,  Cooke,  and  all  other  high  gimde  I^ensea 


Lenses 

NatwalUts 


Ooera, 

aad  Motion  Pictore  Cameras, 


GtlOinrPriee 


Save  25%  to  50%. 

Write  at  once  for  Com- 
plete Catalog  and  month- 
ly Bamdn  liat.  Bzperta  on  equipping  ezpedi- 
tiona  for  atill  or  Motion  Picture  work,  write 
taday  to  Gimflez  Headquarters  of  America. 

RA^Q  CAMERA  COMPANY 


Zoologist,  Geneticist,  Ph J>. 

ten  years  experience  in  college  teach- 
ing, would  welcome  change  giving  op- 
portunity to  devote  part  time  to  re- 
search.   Address  A,  care  of  SCIENCE, 

Garrison,  N.  Y. 

» — ■ — 

The  Microscope 

By  SIMON  H.  GAGE  of  ComeU  Universltr 

Ikh  Sdidoa,  Published  December.  19M 

's  tUi  •dMea,  iptdil  emphisia  it  sut  upoo  tfat  Dirk-Field  Micreieopt 

Postpaid  $i.M 
COMSTOCK    PUBLISHING    CO.,  Itliaca,  N.  Y. 


NOW  READY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  PI1.D. 

Ptol«m  of  MMMiDlociad  PhyiicB»  UniMd  Scatts 
WMlfafirBur«na 

A  ratiooal  and  deductive  trsadie  on  the  physics  of 
the  atmotphete.  Of  gtest  wdtm  to  meteocdogists, 
physidsfs  snd  the  aviator. 

67S  Pafss,  niustraced.  Index,  8vo.    Price,  |(5 

THE  FRANKLIN  INSTTTUTB 

nOLADBLPHIA,  U.  S.  A. 


m  $    m 
New  type  double  walled  Theloo  Oven 

Automaticslly  oontioUed. 

Moderately  priced  so  that  no  Lsborsttcyi 
need  be  without  one. 

Write  for  Descriptive  Literature 
Bfanofacttured  by 

The  Thermo  Electric  Instrument  Go. 

8  Johnson  Street  NEWARK,  N.  J. 


School  and  Society 

A  weekly  joarnal  oovering  the  whole  field  of  E^ 
■cation  in  relation  to  the  problem^  of  American  de- 
mocracy.    Published  every  Ssturday. 
Annual  Subscription,  95.00.    Single  numbers,  16  ctSb 

The  Scientific  Monthly 

An  illustrated  magasine,  devoted  to  the  diffusiot 
of  science,  publishing  articles  by  leading  authorities 
in  all  departments  of  pure  and  applied  science,  indud^ 
ing  the  applications  of  science  to  education  and  society^ 
Annual  Subscription,  |6.00.     Single  number,  60  eta 

The  American  Naturalist 

A  bi-monthly  journal,  established  in  1867,  devote^ 
to  the  biological  sciences  with  special  reference  to  the 
factors  of  organic  evolution.  ^ 

Subscription,  |6.00.  Single  numbers,  fl.OOl 


THE  SCIENCE  PRESS 

GARRISON.  N.  Y. 
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Type  T.  R.  Single  Tube  Rheostat 


No  Laboratory  Bqnipment  it  complete  withont  some  variable  reeiatances.  To  maintain  the 
kigb  atandard  of  yonr  outfit  we  a nggeat  the  addition  of  some 

^^Becbro''  Sliding  Contact  Rheostats 

(Tubular  and  Stona  Typas) 

TllOttsaiidB  of  theae  rheostats  hare  been  mannfactnred  and  sold  by  as  (the  orisiaal  Amarican 
Mannfaetnrera)  to  most  all  UniTersitieB,  Collegea,  Technical  Schools  and  Indnstrial  Conceraa  and 
hare  alwaya  giTen  antixe  aatiafaction. 

Write  for  Bulletin  C-5 

h  Seoon 

Phlladttlphia^  Pau 


n  E*  tf^  I^      D  D  #^  C         3640-42  North  Second  Street 


CADMIUM  STANDARD  CELLS 


For  use  with  potenCiometcfi,  electf ontCcn,  sad  beOiiCk  •Uveae- 
metcn.  or  wherergi  ebe  a  preddoo  ttaiidArd  of  deotfonotiTi  forot  It 
needed. 

ITogligiblo  Tamporatnro  Coefldeot. 
Highly  ConaUnt  B.  M.  P. 

Contents  hennetlcally  Mated  in  glMi  n  that  lowering  of  etoctio- 
motive  force  doe  to  evaporation  ia  impoMlUc 

Mounted  in  moulded  box,  or  unmoented. 

My  oompari«Ni  ccrtifioate  acoompaniea  each  ceU  without  rharafi 

Bureau  of  Standards  certificate  cxtim. 

On  November  13.  X9i6,  three  normal  cadmium  oeUe  made  bgr  eu 
were  certified  by  the  Bureau  of  Standards  as  difcrincffom  their  aroup 
of  reference  cells  by  less  than  one  part  in  one  hundred  thousand,  all 
three  having  the  same  value. 

On  March  30  xgao,  after  the  lapse  of  three  years  and  four  months, 
the  same  three  cells  were  assin  compared  by  the  Bureau  of  Standards. 
The  maximum  difference  amoni  the  three  was  less  than  one  part  per 
hundred  thousand,  and  the  maximum  difference  from  their  oertlfied 
value  of  zox6,  was  less  than  one  part  per  hundred  fhonsaud. 

In  other  words,  these  cells  showed  a  decree  of  constancy  to  all 
Intenu  equal  to  that  considered  most  hlihly  satisfactory.  If  not  reamrk- 
able,  In  the  very  best  type  of  predsiea  resistance  standards,  (see 
Bui.  Bur.  of  Stand.  Vol.  S.  no.  3*  P*  4*7*) 

The  cells  in  question  were  in  nowise  spedal.  They  were  made 
of  the  materials  retularly  ivepared  by  me.  and  were  set  up  with  no 
sreatcr  care  than  that  constantly  employed  in  the  makfai  of  my  stan- 
dards. 

Marion  Eppley, 

(A.M..  PluD.) 

Phytico-Chemical  Apparatus. 
NEWPORT,  R.  I. 
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Yale  Books 


The  Evolution  of  the  Earth 
and  its  Inhabitants 

Edited  hr  Richard  Swann  Lnll 

"The  reader  who  is  curious  upon  this 
question  of  life's  "beginning  will  find  a  very 
good  summary  of  current  suggestions  done 
by  Professor  L.  L.  Woodruff  in  Professor 
Lull's  excellent  compilation  *  The  Evolu- 
tion of  the  Earth.'" 

H.  G.  Wells 
In  "  The  Outline  of  History." 
(Second  Edition.)    Cloth.    $3.00. 

When  Bnffalo  Ban 

B7  George  Bird  Grinnell 

"  It  is  hard  to  classify  this  book.  It 
might  be  called  a  straightforward  narra- 
tive of  real  adventure  in  the  fashion  of 
Defoe;  it  might  be  called  a  book  for  boys 
who  like  to  read  romance  of  the  old  West; 
it  might  have  been  printed  as  a  contribu- 
tion to  the  sociology  of  the  American  In- 
dian. In  any  case  it  is  a  remarkable  story 
and  as  interesting  as  it  is  remarkable." 
The  Literary  Review,  New  York  Evening 
Post.     Illustrated.    ^.50. 

The  Da^^n  of  Modem 
Medicine 

Br  Albert  H.  Book 

AtUkor  qf  The  Growth  of  Medicine  /torn  the  EaHiest 
Dimes  to  about  1800 

A  new  book  by  Professor  Buck  describ- 
ing the  progress  of  medical  science  in 
Western  Europe  from  the  early  part  of 
the  eighteenth  century  until  about  i860. 
A  volume  through  which  every  doctor  can 
better  understand  the  history  of  his  pro- 
fession.    Fully  illustrated.    $7.00. 

The  Heart  and  the  Aorta 

Stndies  in  Glinioal  Radiolo^r 

B7  H«  Vaqnez  and  E*  Bordet 

Tramala<«d  fr«m  tk«  Fr«aok  edition 

B7  James  HoneiJ  and  John  Maoy 

$6.00. 


The  books  above  mentioned  may  be  pur- 
chased at  any  bookstore  or,  if  your  book- 
seller is  out  of  stock,  may  be  ordered 
direct  from  the  publishers. 


Yale  University  Press 

143  Blm  Street*  New  Ha^en*  Conn* 
10  East  47th  Street.  New  York  Citr 


An  Interesting  Harbor  Scene  by  James  McNeil  tVhisilif 

U834'I903) 

Like  many  other  great  masters  IVkistler  prtferred 

IVhatman  Drawing  Pipers 


Perpetuating  the  Prid^ 
of  Craftsmanship 

DECAUSE  of  exclunve  procestet  and  con-    ' 

siani  regard  (or  quaity.  Whalaitfi 
Drawing  Papers  have  been  uted  by  the 
great  masters  (or  the  past  century  and  a  haK. 

AD  the  sldU  and  accompliihnient  of    15$ 
years  o(  paper-maldng  mastery  are  embodied 


?> 


'APBRS 


^^s^ 


A  comparative  test  wiU  speedily  prove  the* 
excellence.  Make  one!  We  will  be  glad 
to  furnish  samples  on  request  All  dealers 
in  laboratory  supplies  carry  these  papers 
in  stock. 


H.  REEVE  ANGEL  8C  CO. 

INCORPORATED 
7-11  Spruce  Street  New  York,  N.  Y. 

Sole  Mill  Representatives  for  the  United  States, 
Canada  and  Mexico 


Digitized  by 


Google 


SCIENCE 


Vsw  0BftnB 

Toi^  Lni,  Mo.  1868 


Friday,  March  25, 


MAC  MICHAEL  VIS 

No.  7367  SC 

IMPROVED  FORM  NOW  READ'l 


SnoLB  Copm,  15  On. 
AmiuAL  SuascBipnov,  tlOO 


IMETER 


Particularly  ^d^lHHfor  the  testing  of 
varnishes  and  gr!^;  especially  heavy 
glues.  Used  by  research  chemists  for 
special  tests  on  oils.  Employed  also  for 
testing  a  wide  variety  of  materials,  the 
viscosity  range  being  from  that  of  the 
thinnest  liquid  up  to  the  thickest  glue. 
The  Mac  Michael  Viscosimeter  is  portable, 
weighing  only  about  twenty-five  pounds, 
and  is  of  rugged  construction.  It  is  easy 
to  operate  and  tests  can  readily  be  made 
by  those  who  have  no  technical  ex- 
perience. 

The  rate  of  rotation  of  the  cup  can  be 
regulated  at  will  up  to  about  120  r.p.m. 
The  motor  is  universal,  so  that  only  the 
voltage  need  be  specified.  Heating  is 
accomplished  through  the  electric  heat- 
ing plate. 

Experiments  are  being  conducted  looking 
toward  the  standardization  of  the  entire 
range  of  torsion  wire  used.    The  operator 
can  standardize  the  lighter  wires  against 
sugar  or  othersolutionsof  known  strength. 
The  dimensions  of  the  cup  and  of  the 
cylindrical  plunger  conform  to  the  requirements  for  c.g.s.  units. 
Above  the  dial  is  a  wheel  by  means  of  which  the  dial  can  be  turned  back  a  known 
number  of  degrees,  so  that  for  very  exact  reading  its  position  can  be  indicated  on 
the  scale  of  a  reflecting  telescope  by  attaching  a  mirror  to  the  spindle. 
A  bulletin  is  being  prepared  which  will  incorporate  the  results  of  the  various  tests 
and  give  full  details. 

In  ordering  advise  voltage  of  electric  current  and  approximate  range  of  viscosity  of 
the  materials  to  be  tested,  so  that  suitable  torsion  wires  can  be  supplied. 


Kmer 


AND 


NEW  TOU  CITT 
M  Am,  ISlk— IM  St 


mend 


1S8I I 
PITTSBURGH  BRANCH 
2B11  JadMB  Aicdb 
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TOLMAN 

Theory  of  the  Relativity 
of  Motion 

With  Appendix 

A  supplement  to  this  work,  written  by  the 
muthor,  hAs  just  been  issued.  Under  the 
title, 

Relativity  Theories  in  Physics 

this  Appendix  gives  a  general  description 
of  the  nature  of  relativity  theories,  to- 
gether with  brief  discussions  of  Tolman's 
theory  of  similitude  or  relativity  of  size, 
of  Einstein's  theory  of  the  relativity  of 
uniform  motion,  and  of  Einstein's  theory 
of  gravity  and  general  relativity. 

ix  +  242  pages  (including  Appendix). 
Cloth,  $1.75.  Carriage  extra.  Weight, 
1^  pounds. 

Appendix  only  (paper),  25  cents. 

The  University  of  Galifomia  Press 

BERKELEY.  CALIFORNIA 


New  Blakiston  Books  on 
Chemistry 


HOOD  AND  CARPBNTBR.  Textbook  of 
Pnietleal  CliMBtotrjr.  162  lUus.  Cloth. 
15.00. 

MeGUIGAN.  iBtrodsetlom  to  Ckemlcml 
Pkarmaeolovy.     Cloth,   |4.00. 

AUTElfRBITH.  DotcetloB  off  PoIoobs  sb« 
StroBs  DrasB.  A  Laboratory  BtanoaL 
IllUB.    Cloth.  18.50. 

MOLINARI.  Troattoe  ob  GoBeral  bbA  Ib- 
dBBtrlal  OrvaBle  CkeatUitry.  254  Illus. 
Cloth,  18.00. 

SCHVISIDBR.  MleroBBBlTaUi  of  Powdered 
VefretaMe  Drasa.  287  illus.  Cloth, 
15.00. 

SMITH.  Prlcatley  1b  AmeHca.  Cloth, 
11.50. 

COPAUX-LBFFMANN.  latrodBCtloB  to 
Geaeral  Ckemlatir.  80  illus.  Cloth, 
12.00. 

DRBAPBR.     Bfotea  OB  Ckemleal  Beoearek. 

Cloth.    12.50. 

JOBlilNG.  Gatalyala  aad  Ita  iBdaatrlal 
AppUeattoB.     2d  Bdi.     Cloth,  |2.25. 


P.  Blakiston's  Son  &  Go. 

Publishers  Pfdladdlphlm 


SPENCER  SUPREMACY 

IN  MICROTOME  BUILDING 

IS  SHOWN  IN 

ROTARY  MICROTOME 
No.  820 

The  only  Rotary  Microtome  over  built 
with  an 

INCUNE-PLANE-FEED 

It  completely  overcomes  all  the  inaccuracies 
usually  encountered  in  other  rotary  microtomes, 
due  to  the  up-and-down  movement  of  the  object. 

In  this  microtome  the  feed  and  the  uo-and-down 

movement  are  ENTIRELY  INDEPENDENT.  SPENCER  ROTARY  MICROTOMB  No.  SM 

ITS  SUPREMACY 

has  gained  for  it  an  international  reputation  for  perfection.  It  is  in  use  in  every 
important  laboratory  in  United  States  and  in  leading  laboratories  throughout  the 
world.    Prompt  deliveries  now. 

SPENCER  LENS  COMPANY,  Buffalo,  N.  Y. 

MANUFACTURBRS 

Microscopes,  Microtomes,  Delineascopes 
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til 


PHYSICAL  METHODS  IN 

LABORATORY  ANALYSIS 


• 


¥ 


It  is  a  well-known  fact  that  any  measurement  in  any 
science  involves  tihe  application  of  a  physical  method.  The 
measurement  may  be  mechanicaL  as  with  an  analytical  balance 
or  a  kymograph;  it  may  be  one  of  temperature  or  heat,  as  with 
a  respiration  calorimeter;  it  may  be  optical,  as  with  a  micro- 
scope, spectro<K:ope  or  colorimeter;  or  it  may  be  electrical,, as 
of  resistance,  current  or  potential  diflPerence,  any  of  which  may 
have  a  definite,  known  relation  to  some  biological  characteristic 
that  is  being  investigated. 

Leeds  &  Northrup  Company  has  long  specialized  in  elec- 
trical measuring  instruments  and  their  applications.  A  recent 
activity  has  been  the  development  of  suitable  instruments  for 
measuring  the  potentials  of  a  hydrogen  electrode,  in  solutions 
and  media,  which  correspond  to  hydrogen-ion  concentrations 
or  pH  values. 


The  studies  we  have  made  on  this  subject  are  summarized  in  Catalogue 
S75,  which  gives  a  clear  explanation  of  the  principles  involved  in  the  measure- 
ments and  describes  how  they  are  made.  It  also  contains  a  representative 
bibliography  of  fifty  titles,  bearing  on  many  scientific  applications  of  the 
hydrogen  electrode,  and  a  descriptive  price  list  of  suitable  electrometric  appa- 
ratus; If  you  feel  that  the  publicaton  might  be  of  service  in  your  laboratory, 
we  should  be  very  glad  to  send  you  a  copy  gratk. 


Leeds  &  Northrup  Company 

Electrieai  Measuring  Instruments 
4901  Stenton  Avenue  Philadelphia,  Pa. 


Digitized  by 


Google 


iv  SCIENCE^ADVERTiaEMENTS 


GENTIAN  VIOLET  IMPROVED 

A  National  Product 

Hiis  stain,  which  ha3  caused  so'  much  favorable  comment 
among  the  bacteriologists  of  this  country,  is  the  result  of 
months  of  research  with  the  idea  that  Gentian  Violet  must 
satisfy  three  conditions:  (1 )  Must  be  pure  and  highly  concen- 
trated; (2)  Must  be  bluer  in  diade  than  the  pre-war  stain,  thus 
avoiding  confusion  when  counterstaining  with  safranine;  (3) 
Must  not  leave  a  residue  when  properly  dissolved. 

GENTIAN  VIOLET  IMPROVED-NATIONAL  is  an  un- 
cut  dyestuff,  of  a  shade  so  blue  that  differentiation  of 
Gram  -f-  And  —  organisms  becomes  an  easy  task,  and  whereas, 
with  the  old  Gentian  Violet,  5.0  grams  were  used  in  preparing 
100  cc.  of  solution,  only  1.25  gram  of  GENTIAN  VIOLET 
IMPROVED  is  used. 

By  specifying  National  Stains  and  Indicators,  you  are 
assured  of  receiving  dyestuffs  manufactured  under  expert 
supervision  and  subjected,  prior  to  sale,  to  the  most  rigid 
chemical  and  biological  tests  known.    Catalogue  upon  request. 

Biological  Stains  and  Indicators  of  Highest  Quality. 

Made  in  U.  S.  A. 


National  Stain  and  Reagent  Coe 

NORWOOD,  OHIO 

National  Products  Are  Carried  In  Stock  By: 

CENTRAL  SCKNTmC  CO.,  Cliiei«o,  IH 
ARTHUR  H.  THOMAS  COMPANY,  Phfladdplik,  Pa. 
BRAUN-KNECHT.HEIMANN  CO.,  Sm  Frandwo,  Cd. 
THE  BRAUN  CORPORATION,  Lot  Angeles,  Cid. 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


SdmmeUid»,N.Y. 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  which  are  of 
interest  to  manufacturers  are  the  following: 


GBNBLITB 

A  self  lubricated  metal  for  light  duty  bearing 
purposes,  containing  approximately  40%  by 
volume  cf  graphite  (Ustributed  evenly  through- 
out its  mass. 


WATER  JAPAN 

A  non-inflammable  japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

KENOTRON 

A  high  voluge  D.  C  rectifier.  Supplied  in  the 
following  sises : 

100,000  volt,  100  ma. 
20,000     "      100    *' 
10,000     "      100    " 
Absolutely  no  moving  parts. 


BOROFLUX 

A  deozidizer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANGMUIR   CONDENSATION   PUMP 

V^th  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
obtained  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  ^01  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 

Generall^Electric 

'  CL I IV     all  large  cities      '^B^ 


General  OfHce     f^  ^^  nVi 
Schexiectady:N.Y     ^UHI] 
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LABORATORY    STORAGE    JARS 

iN  OUR  STOCK  FOR  iMMEDiATE  SHIFMENT 

OF  8BRVZCB 


No.  SIHHMB.    Ijabomtory  Stomw  Jars 

Jars*  Stomse*  with  lid  smoothly  fitted  but  not  flrround  air-tisht.  Knob  in  lid  ia 
countersunk  so  that  the  Jars  may  be  readUy  stacked  one  on  top  of  the  other. 
Very  convenient  for  the  temporary  storage  of  specimens. 

Heiffht.  inches   8%             i%,            6%             6  6%            7^ 

Diameter,  inches 6^            6^            8H            9%  10%          11% 

Capacity  1  qt.        3  pt        6  pt.        9  pt  18  pt.        2  gal. 

.05              1.40            1.M  8.70 


laboratory  Storasv  Jars 
Jars,    Storase»  with   sllffht   constriction   at   neck   and   lid    provided   with    rubber 
washer,  which  renders  the  Jar  partially  but  not  entirely  air-tight.    These  Jars 
are  of  clear  flint  glass. 

Height,  inches  7H  10^  IIH  12H 

Diameter,  inches 6%  894  10^  10% 

Capacity  1  gaj. 2  gal.        8  gal.         4  gal.         5  gal. 

Baeh   

10)t  discount  in  cases  containing. 


1J» 

6 


4.70 

4 


8J» 

2 


;  gal. 


&10 

2 


PHcms  wibieet  to  ehangm  whhoui  noHcm 


ARTHUR  H.  THOMAS  COMPANY 
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PLANTS  AND  PLANT  CULTURE^ 
The  enthusiasm  resultant  from  the  success- 
ful  establishmeut  of  Botanical  Abstracts  by 
the  combined  efforts  of  all  Americans  inter- 
ested in  plants  and  plant  culture  has  tended 
to  revitalize  the  belief  that  a  closer  union  of 
all  scientific  societies  concerned  with  plants 
is  a  desideratom  of  great  importance.  In  this 
connection  the  solidarity  of  chemistry  and 
the  consistent  efforts  of  chemists  to  ally  their 
science  with  industry  is  contrasted  with  the 
very  different  state  of  affairs  that  exists  in 
botany.  Another  new  influence  of  unifying 
tenden<7  is  the  National  Beseardi  Oouncil* 
which,  rather  defying  tradition,  has  combined 
in  one  division  all  of  biology  and  agriculture. 
Besides  it  is  attempting  to  bring  about  greater 
cooperation  of  research  institutions  and  to 
amplify  scientifio  activities  by  securing  sup- 
port from  commercial  and  other  sources. 
There  still  exist  men  who  earnestly  decry  the 
economic  tendencies  of  science  and  consider 
such  argument,  either  as  justification  or  for 
support,  to  be  futile  or  dangerous.  Whatever 
appeal  there  may  be  to  botany  and  correlative 
sciences  in  the  phrase  ''  research  for  research's 
sake,"  it  is  Quixotic  to  expect  it  to  be  effective 
in  such  fields  of  effort  as  medicine,  engineer- 
ing and  agriculture,  where  the  relations  to 
health,  industry  and  prosperity  are  obvious. 
If  there  is  to  be  adopted  a  broader  view  of 
plant  science,  one  that  is  to  embrace  all  of 
conventional  botany  as  well  as  plant  culture, 
it  is  manifestly  important  that  there  be  full 
discussion  of  the  desirability  of  such  amalga- 
tion  as  well  as  of  the  causes  that  have  led  to 
the  existing  state  of  affairs.  There  is  appar- 
ently need  of  considerable  readjustment  of 

I  Address  in  the  joint  program  of  the  Ameriean 
Soeiety  of  Agronomy,  Botanical  Society  of  Amer- 
ica and  American  Phytopathological  Society,  Chi- 
cago, December  30,  1920. 
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mental  attitudes  if  the  influences  that  have 
been  so  x)otent  in  the  past  are  to  be  made 
nugatory. 

It  80  happens  that  during  the  past  decade 
or  so  there  have  been  many  discourses  pub- 
lished, mostly  in  Science,  on  the  general  theme 
"What  is  the  matter  with  botany?"  The 
diverse  viewpoints  of  experienced  men  have 
been  set  forth  in  detail,  so  that  it  is  relatively 
easy  to  grasp  their  attitudes  toward  the  prob- 
letn.  So  far  as  I  know  these  essays  have 
called  forth  little  in  the  way  of  comment  from 
plant  culturists  either  as  expressions  of  sym- 
pathy or  as  opinions  that  might  help  in  the 
diagnosis  of  the  case.  Now  the  whole  matter 
has  again  come  to  the  front,  even  to  the  extent 
of  definite  ideas  to  organize  a  broad  American 
Plant  Society  that  will  embrace  in  its  mem- 
bership all  concerned  with  plants  or  their  cul- 
ture. It  would  seem  therefore  that  agrono- 
mists and  other  plant  culturists  can  scarcely 
refrain  longer  from  presenting  their  view- 
points as  to  the  nature  of  the  centrifugal 
forces  that  have  kept  botany  and  plant  cul- 
ture apart.  Inasmuch  as  many  botanists  have 
attempted  to  define  what  agriculture  is  and 
what  it  is  not»  is  high  time  that  there  be  a 
rejoinder,  lest  silence  on  the  part  of  agrono- 
mists and  horticulturists  be  construed  as 
assent  to  the  statements  that  have  been  made. 

A  survey  of  the  many  articles  by  botanists 
in  relation  to  the  existing  conditions  shows 
that  one  or  another  of  them  has  recognized 
several  of  the  tendencies  that  have  been  more 
or  less  potent.  Not  unnaturally  some  of 
these  tendencies  or  factors  will  be  evaluated 
by  the  plant  culturist  quite  differently  from 
the  botanist  The  factors  that  are  adduced 
are  in  part  historical  or  traditional;  in  ixart 
the  concomitant  of  intellectual  isolation;  and 
to  some  extent  the  result  of  conventional  or 
even  cramped  ideas  concerning  the  definition 
of  the  word  science  and  of  such  phrases  as 
pure  science  and  applied  science.  Historic- 
ally the  development  of  plant  culture  has 
been  almost  without  contact  with  botany  or 
the  study  of  plants  as  plants.  The  beginnings 
of  plant  culture  go  far  back  in  the  history  of 
man,   long   before   there   were   historians   to 


record  the  facts  or  scientists  to  ponder  over 
their  significance.  Witness  the  extraordinary 
development  of  maize,  beans,  tobacco,  and 
other  plants  by  the  American  Indian,  so  great 
indeed  that  the  wild  originals  are  no  longer 
known  or  at  least  recognized  as  such;  the 
marvelous  series  of  varieties  or  sorghums 
originated  by  the  African  negroes;  the  end- 
less forms  of  rice  brought  into  existence  by 
the  Indo-Malayan  peoples;  the  high  develop- 
ment of  wheat  and  other  small  grains  in  pre- 
historic times.  Primitive  man  was  indeed  a 
wizard,  agriculturally  considered.  Not  only 
did  he  discover  each  and  every  imjMrtant  food 
plant,  as  well  as  all  narcotics  and  stimulants, 
but  most  of  them  he  cultivated  and  by  one 
means  or  another  developed  numerous  vari- 
eties. From  prehistoric  man  we  inherit  not 
alone  a  wealth  of  crop  varieties  but  more  or 
less  definite  knowledge  of  cultural  methods. 
From  this  foundation  modem  plant  culture 
has  been  developed  by  farmers,  gardeners, 
agronomists  and  horticulturists  by  an  almost 
infinite  amount  of  "  cut  and  try."  Practically 
all  of  the  progress  in  tillage,  manuring,  drain- 
age, irrigation,  breeding,  pruning,  has  thus 
been  obtained. 

It  may  be  that  underlying  the  historical 
relations  or  lack  of  relations  between  botany 
and  plant  culture  is  what  one  botanist  refers 
to  as  "intellectual  isolation,"  "provincial- 
ism," and  as  a  "  feeling  of  superiority."  Per- 
haps the  wit's  definition  of  a  professor  of 
botany  carries  the  same  import  as  does  the 
phrase  "  intellectual  isolation."  "  A  professor 
of  botany  is  a  man  who  teaches  what  he  knows 
about  plants  to  young  men  and  women  who 
expect  to  instruct  students  who  desire  to  be- 
come professors  of  botany  to  train  others  to 
teach."  This  definition  suggests  what  the 
doctors  call  a  vicious  circle  rather  than  the 
society  ideal  called  a  "select  circle." 

Inasmuch  as  a  prominent  botanist  used  aU 
of  the  quoted  expressions,  it  may  be  per- 
missible to  divulge  an  open  secret  among 
agronomists  and  horticulturists,  namely,  that 
the  last  one  especially,  the  "feeling  of  supe- 
riority," has  long  been  recognized  as  an  im- 
portant element  in  preventing  more  cordial 
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relations  between  conyentional  botanists  and 
plant  culturists.  In  the  recent  articles  that 
I  have  referred  to,  several  of  the  writers  con- 
trast such  subjects  as  agronomy,  horticulture, 
forestry,  with  botany,  manifestly  implying 
that  the  former  are  no  part  of  botany.  The 
omission  of  the  mention  of  any  branch  of 
plant  culture  in  other  articles  would  also 
justify  the  deduction  that  th^  are  excluded 
subjects.  On  the  other  hand  a  few  botanical 
writers  point  out  that  it  is  the  great  weakness 
of  conventional  botany  that  it  has  held  aloof 
from  the  culture  of  plants  as  a  proper  field  of 
its  activity;  deplore  the  fact  that  botany  has 
been  restricted  mainly  to  impractical  con- 
siderations and  that  the  practical  uses  of 
plants  have  largely  been  segregated  in  other 
fields  of  endeavor.  Curiously  enough,  botany 
has  always  displayed  a  more  cordial  attitude 
toward  pharmacy  and  forestry  than  it  has 
towards  horticulture  or  agronomy.  Perhaps 
drugs  and  trees  smack  less  of  the  farm  than 
do  soils,  manures,  and  crops.  It  may  be  re- 
lated to  that  curious  human  tendency,  espe- 
cially of  the  city  dweller,  to  expend  wit  on 
the  tiller  of  tho  soil;  a  i>eculiar  mental  trait 
that  has  given  a  sinister  or  derogatory  mean- 
ing to  such  originally  innocent  terms  as  vil- 
lain, heathen  and  pagan. 

Whatever  the  causes  may  have  been,  it  has 
come  about  that  botanists  get  a  very  different 
training  from  agronomists  and  horticulturists. 
It  is  a  trite  saying  that  botanists  know  noth- 
ing about  plant  culture  and  agronomists  and 
horticulturists  little  about  botany.  Individ- 
uals fairly  proficient  in  both  are  all  too  scarce. 
We  are  thus  perpetuating  in  our  schools  the 
schism  that  exists  between  the  two  groups  of 
i&en  who  devote  their  energies  to  problems 
concerning  plants.  It  is  comforting  to  be- 
lieve that  more  and  more  of  us  are  coming  to 
realize  that  this  is  truly  deplorable.  I  can 
well  appreciate  a  consuming  interest  in  plants 
solely  on  account  of  the  wonderous  diversity 
of  their  forms:  of  the  extremely  interesting 
phenomena  in  their  growth  and  movements; 
of  their  complex  relations  to  each  other  and 
to  their  physical  environment;  of  the  intrica- 
cies of  their  cellular  structures  and  functions ; 


but  the  practical  world  is  more  interested  in 
plants  as  sources  of  food,  raiment  and  other 
necessities.  While  it  is  perfectly  true  that 
mankind  can  not  live  by  bread  alone,  it  is 
equally  true  that  if  he  does  not  provide  for 
bread  he  will  very  soon  be  freed  from  all  other 
cares  and  desires. 

This  separation  of  botany  from  plant  cul- 
ture is,  as  already  pointed  out,  tacitly  ad- 
mitted in  numerous  recent  articles.  It  is 
likewise  evident  enough  in  text-books.  In 
Pf effer's  "  Physiology  of  Plants,"  for  example, 
whenever  the  subject-matter  impinges  on 
plant  culture,  the  student  is  referred  to  Mayer 
or  some  other  agricultural  text.  It  is  related 
of  a  famous  German  botanist  that  when  a 
student  asked  the  name  of  a  particular  culti- 
vated plant,  he  replied:  "  How  should  I  know? 
Ask  the  gardener."  Perhaps  some  of  the  in- 
excusable misidentifications  of  plants  in  recent 
technical  articles  were  due  to  asking  the  gar- 
dener. Some  exceptions  to  this  narrow  atti- 
tude conspicuous  on  account  of  their  rarity 
do  indeed  occur  among  botanists  where  men 
were  interested  in  the  relation  of  their  dis- 
coveries to  plant  culture.  I  refer  to  such  men 
as  Qaertner,  Sachs,  Miller,  Don,  as  a  few 
examples. 

Again,  there  are  some  current  ideas  con- 
cerning the  nature  of  science  and  its  con- 
ventional divisions,  pure  science  and  applied 
science,  that  need  to  be  dispelled  and  if  pos- 
sible corrected. 

Some  of  my  botanical  friends  would  at  once 
protest  at  the  title  of  my  address,  and  sug- 
gest that  it  would  better  be  "Plant  science 
and  plant  culture,"  arguing  in  this  wise: 
plant  science  or  botany  is  the  whole  knowl- 
edge of  plants  that  has  been  accumulated  and 
is  ^stematized  and  formulated  in  respect  to 
all  the  general  principles  that  have  been  dis- 
covered; whereas  plant  culture  is  purely  an 
art,  to  a  large  extent  the  result  of  the  appli- 
cation of  botanical  principles.  As  printed 
evidence  I  quote  from  one  of  the  botanical 
writers: 

Agrieultnre,  for  example,  is  not  a  seienee,  but 
an  art,  and  whatever  of  science  it  employs  is  ap- 
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plied  from  botanj,  zoologj,  geology,  climatology 
and  flo  forth. 

The  implication  conveyed  in  designating 
plant  culture  as  an  art  is  presumably  that  a 
science  is  something  intellectually  higher.  Of 
course,  this  is  a  mere  matter  of  definition  of 
terms.  Someone  has  proposed  the  definition: 
Science  is  '^  finding  out  and  learning  how  and 
why."  So  broadminded  a  man  as  Huxley  once 
gave  his  views  of  science  as  follows: 


To  my  mind,  whatever  doctrine  professes  to  be 
the  result  of  the  application  of  the  accepted  rules 
of  inductive  and  deductive  logic  to  its  subject- 
matter:  and  which  accepts,  within  the  limits  which 
it  sets  itself,  the  supremacy  of  reason,  is  science. 

There  is  in  this  definition  no  trace  of  re- 
striction as  to  what  the  subject-matter  may 
be.  It  pertains  quite  as  much  to  plant  cul- 
ture as  to  plant  morphology,  to  goats  as  well 
as  sheep.  A  restricted  definition  that  classi- 
fies knowledge  of  plants  as  science  and  dis- 
poses of  knowledge  of  plant  culture  as  non- 
science,  has  not  been  a  solidifying  influence 
among  plant  workers. 

The  attempts  to  divide  science  on  the  basis 
of  quality  or  usefulness  have  been  in  the 
main  very  unfortunate  as  in  most  cases  one 
of  the  subsidiary  terms  involves  a  disparage- 
ment; thus  pure  science  and  applied  (by  im- 
plication impure)  science;  fundamental  and 
superficial;  practical  and  theoretical  (by  sug- 
gestion impractical)  science;  philosophical 
and  practical  science.  Some  of  the  terms 
suggest  that  they  were  invented  by  snobbish 
persons,  but  others  seem  sincere  efforts  to 
distinguish  purely  pragmatic  knowledge  from 
that  which  rests  on  a  philosophical  or  theoret- 
ical basis.  It  would  make  for  greater  soli- 
darity, I  imagine,  if  instead  of  making  dis- 
tinctions that  concern  persons  as  well  as 
things,  we  should  emphasize  '^  science  in  the 
service  of  humanity"  or  "science  the  hand- 
maid of  progress." 

If  we  must  i>ersist  in  the  attempt  to  dis- 
tinguish two  sorts  of  science  I  would  sug- 
gest empirical  and  philosophicaL  The  former 
would  include  in  the  main  information  based 
purely  on  observation  or  on  test^  as  long  as 


the  underlying  causes  are  unknown  or  vague^ 
and  which  some  writers  delight  to  call  "  mere 
empiricism";  the  latter  to  the  knowledge 
which  is  illuminated  by  proven  theory  or 
broad  inductive  generalizations.  I  suspect  it 
is  the  mental  satisfaction  derived  from  know- 
ing something  of  the  why  and  the  how  that 
tends  to  make  us  regard  philosophical  science 
as  something  more  to  be  esteemed  than  is 
information  of  faots  regarding  the  underly- 
ing causes  of  which  we  are  either  entirely 
in  the  dark  or  guess  at  vaguely.  It  is  much 
as  though  we  praised  ourselves  unduly  when 
we  solved  wholly  or  in  x)art  one  of  nature's 
puzzles,  and  called  the  other  fellow  stupid 
because  he  could  not  unfold  his  problem.  It 
is  perhaps  well  to  be  modest  and  to  realize 
that  some  riddles  are  much  more  difficult  than 
others. 

But  the  phrases  "pure  science"  and  "ap- 
plied science"  have  involved  other 'unfortu- 
nate consequences  even  to  the  confusion  of 
thought  "Applied  science"  is  conceived  by 
some  writers  to  imply  the  employment  of 
definite  known  scientific  truths  or  principles. 
In  the  words  of  one  writer,  "  You  must  have 
your  science  before  you  can  apply  it"  If  this 
statement  be  true,  there  is  very  little  of  ap- 
plied science  in  plant  culture,  or  indeed  in  all 
agriculture.  It  is  safe  to  say  that  90  per  cent 
of  what  is  known  of  practical  methods  in  the 
culture  of  plants  is  almost  purely  empirical, 
and  has  been  gained  by  an  enormous  amount 
of  observation  in  actual  trials.  This  informa- 
tion is  nevertheless  real  knowledge  as  meas- 
ured by  the  best  of  standards;  it  works  in 
practise,  however  little  we  may  know  about 
the  underlying  causes  or  factors.  The  re- 
peated assertions  to  the  effect  that  the  major 
part  of  agriculture  is  something  applied  from 
botany,  chemistry,  geology  and  what  not  is 
one  that  I  wish  emphatically  to  contradict  I 
have  no  hesitancy  in  stating  that  90  per  cent 
of  the  garnered  knowledge  of  botany  in  the 
traditicmal  sense  has  no  obvious  relation  to 
plant  culture,  and  most  of  it  has  little  con- 
ceivable relation.    Another  writer  asserts. 

It  is  the  pure  or  fundamental  science  that  keeps 
applied  science  alive,  that  makes  progress  possible. 
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An  obyious  rejoinder  is  that  is  is  the  ap- 
plied science  that  keeps  the  investigator  alive. 
So  far  as  plant  culture  is  concerned,  it  existed 
thousands  of  years  before  there  were  such  a 
thing  as  pure  or  fundamental  science,  unless 
I  mistake  what  is  meant  by  this  phrase. 
Clearly  the  quotation  asserts  too  much,  if 
plant  culture  is  part  of  ^'  applied  science." 

The  statement  that  plant  culture  is  made 
up  largely  of  botany  is  objectionable,  first  of 
all  because  it  is  offensively  patronizing  and 
second  because  it  is  to  a  great  extent  not  true. 
The  plant  culturist,  be  he  agronomist^  horti- 
culturist»  forester,  or  what  not,  is  ooncemed 
first  of  all  in  the  methods  that  make  for  the 
successful  culture  of  a  plant,  and  secondarily 
in  the  factors  or  factor  complexes  that  affect 
quantity  or  quality  of  yield.  Yield,  includ- 
ing the  underlying  factors,  is  the  central  con- 
sideration in  plant  culture,  but  the  word  yield 
is  seldom  seen  in  a  botanical  text-book.  In 
the  culture  of  crops  there  are  four  major 
series  of  factors  that  affect  yield,  namely,  the 
adaptations  of  the  plant,  the  quality  of  the 
soil,  the  climatic  factors,  the  cultural  or  arti- 
ficial factors.  It  is  a  fair  assumption  that  if 
the  best  adapted  variety  be  planted  on  rich 
soil  and  intelligently  cultivated  the  highest 
yields  are  to  be  expected  if  the  weather  condi- 
tion are  favorable  and  pest  injury  reduced  to 
a  minimum.  It  is  worth  while  considering 
briefly  just  how  much  we  know  concerning 
the  relation  of  yield  to  a  few  of  the  factor 
complexes  mentioned. 

Consider  first  the  plant  and  its  habits,  or  if 
you  prefer  its  ecological  adaptations.  Un- 
doubtedly primitive  man,  like  the  modem 
grower  of  orchids,  attempted  when  he  first 
cultivated  a  plant  to  imitate  its  natural 
habitat  He  certainly  did  not  plant  rice  on 
the  dry  hilltops  nor  wheat  in  the  marshes. 
But  what  after  all  do  we  know  about  these 
habital  adaptations  save  by  observation.  No 
sensible  man  would  expect  to  succeed  with 
bananas  outdoors  in  New  England.  But  just 
why  is  it,  if  you  please,  that  bananas  can  not 
stand  as  much  cold  as  apple  trees?  Or  con- 
sider a  simpler  case,  namely  winter  wheat 
and  spring  wheat,  perhaps  representing  the 


broadest  extremes  in  a  single  species  of  phys- 
iological adaptation  in  relation  to  temperature 
that  has  been  develoi)ed  in  plant  culture. 
Just  why  does  the  one  endure  much  lower 
temi)6ratures  than  the  other?  It  would  seem 
practically  certain  that  the  differences  are  not 
due  to  any  morphologrical  character,  since 
similar  phenomena  occur  in  naked  organisms; 
therefore,  it  is  nearly  certain  the  differences  in 
adaptation  lie  in  the  protoplasm.  But  it  must 
be  admitted  we  have  not  even  a  working 
hyx)othesis  as  to  the  nature  of  the  machinery. 
Again  consider  the  behavior  of  some  intro- 
duced plants  with  that  of  others  brought  from 
the  same  region.  Blu^grass,  redtop  and  white 
clover  have  spread  over  all  of  the  northeastern 
fourth  of  the  United  States  and  tend  quickly 
to  occupy  all  cleared  and  untilled  land;  in 
other  words,  they  spread  aggressively.  In 
contrast,  certain  other  common  European 
grasses  can  barely  exist  or  do  not  thrive  at 
all.  Crested  dog's-tail  is  rather  a  botanical 
rarity  in  the  United  States  notwithstanding 
that  thousands  of  pounds  of  seed  are  sown 
annually,  just  because  the  English  consider 
it  a  good  grass.  Still  more  remarkable  is 
Weingartneria  canescens,  a  grass  the  viable 
seed  of  which  is  an  abundant  impurity  in 
certain  European  seeds,  but  no  one  has  ever 
found  a  specimen  of  the  plant  in  the  TTnited 
States.  Japan  clover,  introduced  accidentally 
about  1853,  has  spread  over  all 'the  south. 
The  lowland  ranges  of  California  are  covered 
with  grasses  and  other  herbs,  80  per  cent,  of 
the  bulk  of  which  is  made  up  of  Mediter- 
ranean plants.  On  the  foothills  of  the  Hima- 
layas the  Mexican  dahlia  escaped  cultivation 
and  now  covers  miles  of  the  mountain  sides. 
In  Ceylon  and  Java  an  extremely  aggressive 
and  abundant  sunflower-like  plant  is  Tithonia 
diverHfolia,  which  in  its  native  home  near 
Aoapulco,  Mexico,  is  a  very  restricted  rather 
rare  plant  Many  other  cases  might  be  cited. 
Why  are  some  of  these  introduced  plants  so 
aggressive  and  others  so  impotent?  It  is  an 
evident  fact  and  a  clear  problem  of  much 
importance  agriculturally.  All  that  we  can 
postulate  is  that  as  a  rule  an  introduced 
plant  that  is  aggressive  comes  from  a  region 


Digitized  by 


Google 


274 


SCIENCE 


[N.  8.  Vol.  LHI.  No.  1309 


with  closely  similar  climatic  conditions. 
Barely  a  native  plant  shows  similar  aggres- 
siveness  like  ragweed  in  the  north  and  Eupa- 
torium  eapUlifolium  in  the  south.  Varions 
hypotheses  have  heen  advanced  to  ei^lain  the 
aggressiveness  of  weeds,  but  they  are  simply  Nv 
hypotheses.  Certainly  attempts  to  find  a  cor- 
relation between  weediness  and  abundance  of 
seeds  produced  has  proved  a  dismal  failure. 
Nor  has  any  better  success  been  achieved 
toward  understanding  the  contrasting  phe- 
nomenon of  dwindling  or  "  petering-out.'* 

The  distribution  of  the  species  of  a  genus 
— ^let  us  say  the  oaks  of  the  United  States—is 
an  interesting  phenomenon.  But  why  is  one 
species  circumscribed  thus  and  another  de- 
limited so?  To  say  the  species  have  different 
adaptations  is  merely  stating  the  fact  in  other 
words.  If  we  are  honest,  we  must  admit,  I 
think,  our  complete  ignoranca  Now  these 
are  samples  of  a  great  group  of  phenomena 
that  confront  students  of  cultivated  plants. 
Th^  must  very  properly,  I  think,  also  be 
considered  problems  of  ecological  botany. 
But  the  ecology  of  the  botanists  has  not  thus 
far  developed  enough  to  be  an  asset  to  the 
plant  culturist  The  details  of  pond  margins, 
mountain  tops,  and  seashore  strand  throw  no 
light  on  why  maize  or  potatoes  or  wheat  thrive 
better  in  some  situations  than  in  others. 

Now  we  come  to  soils.  Surely  chemical 
and  botanical  science  have  here  rendered 
signal  service  to  plant  cultura  Here  again  it 
is  well  to  consider  primitive  plant  culture. 
Undoubtedly  our  prehistoric  ancestors  must 
have  observed  the  greater  luxuriance  of  plants 
on  certain  soils,  about  dung  droppings  and  on 
landslides.  Certain  it  is  that  long  ago  many 
u^icultured  tribes  had  learned  to  use  dung, 
ashes,  &h,  leaf  mold,  seaweeds,  and  other 
substances  to  increase  yields.  One  of  the 
early  results  achieved  by  chemists  and  botan- 
ists was  to  determine  the  chemical  elements 
necessary  to  plant  life.  Eventually  from  this 
developed  the  idea  that  all  of  these  necessary 
elements  were  amply  abundant  everywhere 
except  nitrogen,  phosphorus  and  potash.  And 
very  naturally  substances  containing  these 
elements  were  sought  out  to  use  as  fertilizers. 


The  history  of  the  developmient  leading  up  to 
the  conclusion  stated  and  its  general  adoption, 
was  by  no  means  simple.  On  the  agricultural 
side  the  great  exponent  was  liebig.  But  one 
can  not  to-day  read  Liebig's  numerous  works 
without  realiziog  how  mudi  he  floundered  in 
the  maze  of  conflicting  facts  and  theories  and 
the  many  errors  into  which  he  was  led.  In 
his  combatting  of  the  old  humus  theory  of 
plant  nutrition  he  denied  any  value  whatever 
to  humus  except  to  suxyply  carbon  dioxide,  but 
in  spite  of  his  teachings  the  German  farmers 
refused  to  abandon  the  use  of  dung  and  com- 
post Liebig  also  clung  to  the  idea  that 
nitrogen  was  of  no  avail  as  a  fertilizer,  as  the 
atmosphere  furnished  abundant  supply.  One 
of  the  controversies  over  nitrogen  was  finally 
solved  by  Helriegel  and  Wilf arth,  who  estab- 
lished the  fact  that  legumes  by  the  aid  of 
root  nodules  were  able  to  utilize  atmospheric 
nitrogen.  This  is  one  of  the  striking  land- 
marks of  agricultural  science,  but  it  is  well 
to  remember  that  the  practical  effect  of 
legumes  in  rotation  was  well  known  to  the 
Romans  and  other  ancient  peoples.  In  Hartes 
"Husbandry,"  published  in  1764,  is  written: 

All  plants  that  bear  leguminous  floweis  (as  lu- 
cerne, sacrifoin,  trefoils,  vetches,  etc.)  enrich  the 
ground  and  of  this  the  husbandman  has  daily  ex- 
perience in  the  culture  of  clover. 

In  its  final  evolution  the  Liebig  theory  of 
soil  fertility  came  to  mean  that  the  produc- 
tivity of  a  soil  was  primarily  determined  by 
the  quantiiy  and  availabiliiy  of  the  nitrogen, 
phosphorus  and  potash  which  it  contained. 
Indeed  many  modern  writers  identified  these 
three  substances  as  fertility. 

Curiously  enough,  almost  any  experienced 
farmer  will  express  an  opinion  after  examina- 
tion as  to  the  quality  of  a  soil.  His  standards 
of  measurements  are  about  as  follows:  Soils 
decrease  in  productivity  based  on  correlation 
with  texture  in  about  this  sequence — day 
loams,  loams,  silt  loams,  days,  fine  sands, 
coarse  sands,  gravd;  and  in  color  in  about 
this  order — ^black,  brown,  red,  yellow,  gray; 
white.  His  judgment  is  therefore  based  in 
part  on  texture  and  in  part  on  color.    Orude 


Digitized  by 


Google 


Mabob  25, 1»81] 


SCIENCE 


275 


as  this  basis  of  measurement  may  be,  it  cer- 
tainly has  some  correlation  with  productivity. 
Indeed  it  may  be  said  that  chemical  methods 
of  soil  examination  resulted  in  a  great  neglect 
of  the  study  of  the  more  obvious  character- 
istics. Unquestionably  the  best  index  of  the 
quality  of  a  soil  is  its  productivity  in  crops. 
Analyses  of  soil  from  good  spots  and  from 
poor  spots  in  the  same  field  have  sometimes 
revealed  no  differences.  This  fact  and  others 
led  to  the  concept  that  productivity  might  be 
lessened  not  only  by  the  absence  of  a  nec- 
essary element  but  the  presence  of  a  deleter- 
ious agents  and  that  fertilizers  were  in  some 
cases  at  least  substances  that  inhabited  the 
injurious  factor.  It  is  a  long  story  to  con- 
sider this  subject^  but  viewed  purely  as  a 
theory  it  can  explain  some  things  not  clarified 
by  the  plant  food  theory.  It  is  well  to  re- 
member that  many  investigators  who  con- 
sidered the  effects  of  nitrogen,  phosphorus  and 
potash  as  due  solely  to  additional  plant  food, 
nevertheless  regarded  the  effects  of  lime  as 
partly  at  least  due  to  overcoming  an  un- 
favorable factor,  and  the  action  of  still  other 
materials  as  stimulants,  without  clearly  de- 
fining what  thoy  meant  by  stimulants.  The 
available  facts  were  simply  the  addition  of 
the  substance  and  the  end  reaction  of  the 
plant  The  different  rdles  postulated  are  in 
the  main  hypotheses^  and  the  existing  body  of 
facts  certainly  is  insuficient  to  prove  any  one 
of  the  simple  theories.  A  broader  view  now 
coming  to  be  widely  held  is  that  the  soil  is  a 
complex  of  very  numerous  factors,  good,  bad, 
or  indifferent  so  far  as  a  particular  plant  is 
concerned,  and  the  end  result  measured  in 
yield  is  the  balance  of  the  conflicting  factors. 
To  state  it  in  another  way  productivity  is 
probably  quite  as  mudi  influenced  by  qualiti- 
tative  soil  differences  as  by  quantitative  diver- 
sities—but the  theory  that  has  generally  been 
accepted  is  imrely  quantitativa  Such  a  view 
of  ^  soil  fertility  "  which  it  must  be  admitted 
can  now  be  measured  only  in  terms  of  yield, 
means  that  it  is  comparable  in  scope  to 
^  weather ''  as  applied  to  the  seasonal  complex 
of  climatic  factors.  The  actual  knowledge  that 
we  have  of  soil  productivity  and  of  f  ertilnsers 


is  therefore  still  almost  wholly  empirical 
The  extension  and  clarification  of  this  knowl- 
edge is,  it  seems,  most  likely  to  be  obtained 
by  a  much  more  intimate  knowledge  of  the 
plant  reactions  to  each  of  the  soil  factors  that 
can  be  controlled  and  the  different  combina- 
tions of  these  factors.  An  exceedingly  inter- 
esting recent  contribution  is  that  of  Bottom- 
ley,  who  presents  strong  experimental  evidence 
to  show  that  highly  organized  green  plants 
must  have  dead  organic  matter  as  part  of 
their  food. 

The  effects  of  one  crop  upon  another  often 
very  marked,  sometimes  beneficial,  more  often 
injurious.  The  nature  of  these  effects  is  very 
obscure,  but  it  now  seems  clear  that  it  can  not 
be  wholly  related  to  tlie  quantitative  supply  of 
plant  food.  These  phenomena  have  been  used 
to  lend  support  to  the  theory  that  yields  are 
often  greatly  reduced  by  the  presence  of 
deleterious  substances,  in  this  case  supposed 
to  be  excreted  by  the  preceding  crop.  The 
theory  is  attractive  in  its  simplicity  and  there 
is  some  evidence  in  its  favor,  but  there  is 
no  clear  proof  that  plants  do  excrete  repellant 
substances.  The  curious  way  in  which  certain 
wild  plants  occupy  areas  to  the  complete  or 
nearly  complete  exclusion  of  other  species 
might  well  be  due  to  such  a  factor.  The 
effect  of  one  plant  upon  another  is  an  old 
observation  in  plant  culture,  and  appears  in 
botanical  literature  as  early  as  Von  MohL  It 
is  only  in  recent  years  that  the  actuality  of 
the  fact  is  established  beyond  doubt  An 
imderstanding  of  its  basic  causes  is  manifestly 
a  matter  of  great  importanca  At  the  Bhode 
Island  Experiment  Stations,  onions  varied  in 
yield  from  13  bushels  to  412  bushels  per  acre 
in  a  long  series  of  plots,  the  differences  being 
due  solely  to  the  effects  of  the  preceding 
crops. 

The  subject  of  tillage  is  likewise  one  much 
involved.  The  simplest  plant  culture  requires 
some  disturbance  of  the  soil,  even  if  only  to 
remove  stones  or  roots.  But  different  meth- 
ods or  different  degrees  of  stirring  the  soil, 
show  marked  effects  on  subsequent  yields.  So 
great  are  these  differences  that  the  famous 
Jethro  Tull  proclaimed  the  slogan  ^  Tillage  is 
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manure,"  meaning  that  the  same  end  results 
could  thus  be  obtained.  Wby?  There  is  a 
bewildering  array  of  hypotheses  as  to  why 
tillage  tends  to  increase  3rieldB,  including 
better  mechanical  conditions;  improved  aera* 
tion;  increased  nitrification;  additional  car- 
bon dioxide;  mixing  of  the  soil;  elimination 
of  weeds;  and  in  dry  regions  particularly  con- 
servation of  moistura  There  may  be  and 
probably  is  some  truth  in  all  of  these  ex- 
planations but  exact  data  on  any  of  them 
are  far  from  abimdant.  The  really  definite 
knowledge  is  empirical,  namely,  that  tillage 
methods  do  tend  to  increase  yields. 

The  breeding  of  plants  has  been  a  most 
potent  factor  in  securing  larger  and  better 
yields.  Our  knowledge  of  genetic  phenomena 
has  been  enormously  increased  in  recent 
years  from  the  activity  incited  by  the  redis- 
covery of  Mendel's  law.  The  effect  of  this 
greatly  increased  knowledge  of  genetics  has 
inspired  many  immoderate  statements  as  to 
its  effect  on  agriculture.  Thus  one  writer 
says  '^  Through  scientific  work  in  the  study  of 
heredity,  we  have  learned  to  multiply  the 
races  of  our  useful  plants  so  that  they  may 
fit  in  more  exactly  to  the  variable  conditions 
in  which  plants  must  be  grown,"  and  that 
Mendel's  law  'Ms  the  basis  of  most  of  our 
work  in  the  study  of  heredity  and  this  in 
turn  has  made  agriculture  scientific"  It  is 
pleasing  to  learn  that  a  bit  of  leaven  like 
this  is  able  to  uplift  all  agriculture  into  the 
condition  called  scientific,  while  presumably 
it  was  before  something  different.  As  a 
matter  of  fact>  the  practical  value  of  Men- 
delian  knowledge  to  plant  breeding  is  dis- 
appointingly small.  Witness  the  innumerable 
improved  varieties  in  all  our  cultivated  plants 
long  antedating  Mendel.  Consider  the  lilies, 
the  roses,  the  chrysanthemums,  the  carnations, 
the  tulips,  indeed,  any  plant  much  cultivated, 
and  ponder  upon  the  infinite  amount  of  work 
that  led  to  their  development — all  without  the 
guidance  of  any  scientific  theory.  This  ad- 
mission does  not  discount  the  tremendous 
value  of  the  new  knowledge  of  genetics  which 
gives  us  so  great  an  insight  into  the  factors 
involved  in  plant  variations. 


The  nature  of  plant  diseases  and  the  meth- 
ods discovered  for  their  control  is  a  contribu- 
tion to  plant  culture  for  which  the  botanists 
of  the  schools  may  rightly  claim  large  credit 
This  is  clear  in  spite  of  the  fact  that  farmers 
and  gardeners  had  before  the  day  of  plant 
pathologists  found  out  the  efficaqy  of  blue- 
stone  for  wheat  smut  and  sulphur  for  mil- 
dew; and  against  other  diseases  had  developed 
resistant  or  immune  varieties.  The  develop- 
ment of  phytopathology  is  an  index,  I  believe, 
of  what  might  well  happen  in  other  fields  of 
plant  culture,  if  trained  botanical  workers  will 
wholeheartedly  engage  in  its  problems  and 
avoid  being  attracted  more  to  the  purely 
scientific  problems  than  to  those  of  cultural 
import. 

The  climatic  complex  of  factors  is  difficult 
to  evaluate.  Numerous  attempts  have  been 
made  to  correlate  growth  and  yield  with  the 
curves  of  temperature  and  of  moisture  pre- 
cipitation and  even  specifically  to  outline  the 
limits  of  the  future  extension  of  wheat  cul- 
ture northward.  Thus  far  these  attempts 
have  not  thrown  any  great  light  on  the  prob- 
lems of  climatic  adaptations. 

I  must  not  omit,  however,  the  recent  illumi- 
nating contribution  of  Gamer  and  Allard, 
who  have  discovered  the  remarkable  reactions 
of  plants  to  the  lengr^h  of  daily  illumination. 
Any  one  who  has  cultivated  plants  has  come 
to  realize  the  extraordinary  way  in  which  they 
behave  under  different  conditions,  one  might 
say  the  vagaries  which  they  exhibit.  One  of 
these  is  the  manner  in  which  most  plants 
si>eed  up  their  maturing  in  fall.  The  farmer 
says  the  plant  is  hurrying  to^  get  ripe  before 
frost  Several  vague  theories  were  current 
among  plant  culturists  as  to  the  cause  of  this 
phenomenon,  one  that  the  stimulating  factor 
was  the  increasing  difference  between  day  and 
night  temi)eratures,  another  that  it  was  due  to 
the  increased  temperature  of  the  soil.  It  is 
remarkable  to  how  high  a  degree  the  tempera- 
ture factor  was  assumed  in  every  periodic 
phenomenon.  Gamer  and  Allard  have  ac- 
cumulated a  mass  of  experimental  data  that 
leave  no  room  for  doubt  that  the  stimulating 
factor  is  associated  with  the  daily  length  of 
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iUuminatioiu  Indeed  it  may  be  hazarded  that 
it  18  this  stimulos  which  normally  oontrols 
all  recurrent  periodic  phenomena  in  plants 
and  animals.  Just  how  it  is  to  be  correlated 
with  certain  other  phenomena  which  form  the 
basis  of  Eleb's  salts-carbohydrate  theory  is  not 
yet  dear.  It  is  quite  possible  that  entirely 
different  stimuli  affect  the  control  of  vege- 
tative and  reproductive  phenomena  so  as  to 
give  similar  end  reactione.  The  Gamer- 
Allard  factor  certainly  provides  a  new  method 
of  approach  to  study  the  internal  factors  that 
control  the  plant's  activities.  It  is  probably 
not  a  wild  guess  that  these  internal  factors 
are  as  numerous  as  the  genetic  factors  con- 
cerned in  the  plant's  heredity  mechanism.  As 
it  happens,  the  approach  to  this  problem  and 
the  progress  made  in  its  solution  was  purely 
from  the  agronomic  viewpoint  and  with  the 
object  of  solving  an  agronomic  puzzle.  This 
is  worthy  of  mention  as  an  illustration  of  the 
fact  that  the  plant  culturist  gets  a  different 
contract  with  plant  phenomena  from  the 
botanist  of  the  laboratory. 

The  plant  culturist  has  long  been  familiar 
with  the  phenomena  illuminated  by  Gamer 
and  Allard.  It  is  this  factor  which  in  the 
case  of  field  crops  led  to  date  of  seeding  trials 
— ^by  which  in  a  purely  empirical  way  the  best 
date  of  seeding,  or  planting  for  each  locality 
was  determined.  Any  one  who  has  seen  plots 
of  millet*  for  example,  planted  at  succeeding 
dates  will  appreciate  how  much  this  factor 
alone  can  affect  yields. 

Another  important  factor  affecting  yield  is 
the  spacing  of  the  plants  whether  secured  by 
rate  of  seeding  or  by  planting  at  measured 
distances.  It  is  easy  to  understand  why  too 
sparse  seeding  will  reduce  yields  and  also  to 
comprehend  that  crowding  may  result  un- 
favorably— ^but  it  is  doubtful  if  any  other 
method  than  actual  trials  will  ever  enable  us 
to  ascertain  the  optimum  rate  of  spacing  for 
any  particular  crop  at  any  specific  place. 
Curiously  enough  as  Mooers  has  shown, 
varieties  of  maize  not  markedly  unlike  have 
very  different  optima  as  regards  spacing. 
In  southern  India  where  rice  culture  is  very 
ancient^  and  the  seedlings  are  transplanted  by 


hand.  Wood  was  able  to  increase  yields 
materially  by  determining  the  optimum 
spacing  distance.  Incidentally  this  greatly 
reduced  the  amount  of  seed  necessary  which 
in  a  country  where  the  daily  wage  is  eight 
cents  was  a  considerable  economic  factor. 
Such  empirical  data  as  these  are  highly  im- 
portant in  plant  culture — and  it  seems  not 
unlikely  that  they  always  will  have  to  be 
determined  by  test  and  not  by  some  mathe- 
matical equation. 

In  America,  crops  are  mostly  planted  as 
pure  culture,  in  India  usually  as  mixed  cul- 
tures, one  of  the  plants  commonly  a  legume. 
Mixed  cultures  usually  outyidd  pure  cultures 
— ^but  except  where  the  crops  are  garnered  by 
hand,  the  increased  cost  of  harvesting  becomes 
an  important  economic  factor.  Why  mixed 
cultures,  even  of  the  small  grains,  outyield 
pure  cultures  is  an  interesting  phenomenon, 
and  one  can  easily  theorize  to  his  heart's  con- 
tent In  nature  plants  are  usually,  but  not 
always,  in  mixed  cultures.  Actually  we  know 
practically  nothing  of  these  phenomena  except 
the  observed  or  experimental  facts. 

Perhaps  no  one  will  contend  that  a  gradu- 
ate  of  the  best  botanical  courses  in  America 
is  thereby  fitted  to  undertake  the  cultivation 
of  any  crop,  let  alone  such  as  require  special 
knowledge  and  skill.  It  is  remaikable  to  how 
great  a  degree  that  success  in  growing  a  crop 
is  based  on  the  slowly  accumulated  results  of 
experience.  During  the  war  you  will  remem- 
ber there  was  urgent  need  for  a  large  supply 
of  castor  beans.  It  is  doubtful  if  in  the  whole 
history  of  American  agriculture  there  was 
ever  a  more  dismal  failure  than  the  attempt 
to  produce  these  beans.  There  was  an  abun- 
dance of  theoretical  data  based  on  the  culture 
in  other  countries,  but  in  attempting  to  grow 
the  crop  in  the  United  States  the  handicaps 
of  unadapted  varieties  and  ujiespected  diffi- 
culties proved  disastrous.  Perhaps  in  no  other 
industry  is  the  advice  ''Make  haste  slowly" 
more  applicable  than  in  agricultura 

I  have  endeavored  to  point  out  by  a  few  ex- 
amples of  plant  cultural  pnoblems  how  dif- 
ferent they  are  from  thoee  conndered  in  the 
conventional    botany    of   the    schoola      The 
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methods  of  research  developed  in  the  labora- 
tories hardly  apply  at  all  to  the  pro^blems  of 
plant  culturisty  a  fact  that  the  hlboratory  men 
have  aoarcely  appreciated,  and  which  has  led 
them  into  a  mental  attitude  disparasrin^  toward 
the  methods  of  the  agronomist  and  horticul- 
turist. It  is  not  insignifieant  that  the  discov- 
eries of  Mendel,  of  Helriegrel  and  Wilfarth. 
of  Gamer  and  Allard  were  made  possible  by 
problems  revealed  in  the  culture  of  plants  and 
all  were  solved  by  the  simplest  of  methods. 
Koelreuter's  work  in  hybridization  was  largely 
inspired  by  his  knowledge  of  garden  plants, 
and  was  promptly  utilized  by  honticulturists 
though  ignored  by  'botanists.  One  may  well 
doubt  wlbether  laboratory  botanists  could  ever 
have  detected  the  meaning  of  the  dance  of  the 
chromosomes;  though  I  am  not  unaware  that 
there  were  dim  guesses  as  to  what  they  might 
signify  even  before  the  revelations  of  modern 
Mendelism. 

One  of  the  phrases  too  often  seen  in  print  is 
"  revolution  in  agriculture."  The  expression 
is  almost  purely  rhetorical  and  not  a  state- 
ment of  fact  or  even  of  approximation.  In 
most  cases  large  changes  in  agriculture  have 
been  due  to  very  simple  things,  usually  the  in- 
troduction of  a  new  crop  or  the  sudden  expan- 
sion of  an  old  one.  Witness  alfalfa  in  the 
west,  soighums  in  the  southwest,  rubber  in 
Malaya,  the  sugar  beet  in  Europe,  the  increase 
of  cotton  in  the  south  following  the  invention 
of  the  cotton  gia,  I  can  recall  nothing  of 
comparable  effedt  on  agriculture  resultant  from 
a  discovery  in  a  botanical  hlboratory.  It  may 
be  argued^  truly  enough,  that  the  knowledge 
of  bacteria  has  revolutionized  modem  medi- 
cine; but  the  credit  for  (this  advance  can 
scarcely  be  claimed  by  botanists.  Botany 
seems  truly  to  have  neglected  its  splendid  op- 
portunities in  its  adherence  to  the  fetich  of 
pure  science. 

It  may  be  well  to  caution  that  in  any  at- 
tempt to  unify  botany  and  plant  culture,  the 
word  botany  will  exercise  no  li^pnotic  influ- 
ence. Bightly  or  wrongly  the  word  does  not 
conv^  to  the  public  mind  something  highly 
desiraible  and  useful  To  the  ordinary  man  a 
botanist  is  a  more  or  leas  queer  individual 


who  goes  about  with  a  tin  box  over  his  shoulder 
collecting  pknts.  Perhaps  this  had  something 
to  do  with  the  loss  of  caste  of  taxonomy  among 
botanists.  It  may  be  questioned,  however,  if 
the  whittling  of  paraffine  seotions,  or  the  use 
of  strange  apparatus  in  the  woods  and  marshes, 
or  the  growing  of  fungi  in  test  tubes  will  lead 
to  a  profoundly  difPerent  evaluation  of  botany. 

I  trust  that  any  frankness  of  expression  that 
I  have  indulged  in  will  not  be  interpreted  as 
iU-will,  but  that  it  will  be  regarded  as  an  effort 
to  clear  away  the  mist  and  to  bring  about 
better  understanding.  Much  that  has  been 
written  on  die  general  subject  seems  to  carry 
the  impression  that  plant  culturiats  have  a 
stolidity  that  partakes  of  the  ox,  and  do  not 
wince  at  the  reflections  that  come  from  the 
pens  of  botanists.  It  may  be  well  to  dispel 
any  such  assumption,  which  in  my  judgment 
has  done  incalculable  harm  to  botany. 

The  points  of  my  thesis  are  virtually  three: 
(1)  that  our  knowledge  of  pkmlt  culture  is  to 
a  very  large  extent  still  almost  purely  empir- 
ical; (2)  that  there  has  been  a  lamentable 
tendency  to  consider  plant  culture  and  its 
methods  of  study  as  something  apart  from 
botany  and  not  worthy  of  ao  high  respect;  and 
(3)  that  there  has  been  proneness  to  claim  for 
botany  as  well  as  for  chemistry  an  undue 
amount  of  merit  for  what  they  have  conttrib- 
uted  to  agriculture. 

I  have,  I  believe,  as  much  faith  as  any  one 
in  the  services  that  plant  science  can  render  to 
mankind,  and  that  not  by  furnishing  bread 
alone.  There  is  need,  however,  of  broadening 
our  vision  and  ideals,  of  freeing  ourselves 
from  any  ca:Ste  feeling,  of  recognizing  that  the 
human  race  is  at  least  as  much  interested  in 
food  and  food  production  as  it  is  in  the  fate 
of  the  syneigids,  the  origin  of  the  angiosperms^ 
or  the  genes  of  Capsella.  For  the  good  of  aU 
of  us  there  is  every  reason  to  bring  about  a 
closer  union  of  the  societies  interested  in 
plants  and  their  culture.  Such  a  union  wiU 
without  doubt  lead  to  better  mutual  under- 
standing and  reciprocal  sympathy.  At  least 
we  shall  learn  that  most  conventional  botan- 
ists as  well  as  plant  culturists  are^  after  all,  to 
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use  the  expressive  dang  of  the  day,  '^  regular 
fellowa" 

The  last  few  years  have  taught  us  all  how 
small  a  reserve  of  food  there  is  even  in  nor- 
mal times.  Largely  as  a  result  of  the  cataclys- 
mic war  famine  now  stalks  over  much  of  the 
earth.  It  needs  no  Malthus  to  oonvince  us  that 
an  adequate  food  supply  will  heoome  more  and 
more  the  great  problem  of  mankind.  In  spite 
of  the  haziness  that  envelops  most  of  our 
present  theories  of  productivily,  one  can 
scarcdy  fail  to  have  failh  thait  it  is  the  half 
light  that  precedes  dawn.  The  complex  and 
flfbscmre  factors  involved  in  crop  production 
need  for  their  solution  a  far  greater  numS)er  of 
iwtanically  trained  investigators.  With  clearer 
theoretical  underetanding  of  these  factors, 
there  is  every  reason  to  believe  that  the  earth 
will  be  made  to  yield  more  abundantly.  It  is 
to  this  field  of  investigation  so  vital  to  human 
welfare,  that  I  confidently  hope  botanists  will 
more  and  more  devote  their  energies,  both  as 
a  matter  of  duty  to  mankind,  and  as  an  earnest 
of  faith  in  their  science  and  the  services  it 
can  render. 

Charles  V.  Piper 


SCIENTIFIC  EVENTS 

THE  CARNEGIE  TRUST  FOR  SCOTTISH 
UNIVERSITIES 

The  British  Medical  Journal  states  that  the 
annual  meeting  of  the  Carnegie  Trust  for 
the  Universities  of  Scotland  was  held  in  a 
committee-room  of  the  House  of  Lords,  on 
February  9,  with  Lord  Balfour  of  Burleigh  in 
the  chair.  Lord  Balfour  said  that  the  prin- 
cipal event  of  last  year  was  the  allocation  of 
grants  for  the  quinquennial  period  of  1920-26. 
In  addition  to  the  £200,000  from  income,  it 
had  been  resolved  to  allocate  from  the  reserve 
fund  £49,000.  The  explanation  of  this  was 
that  during  the  war  the  students  at  the  uni- 
versities were  fewer,  and  therefore  the  trustees 
saved  on  the  payment  of  fees.  It  would  have 
been  absurd  to  save  that  money  and  put  it 
to  the  reserve,  when  many  of  the  same  stu- 
dents were  coming  back  after  the  war  and 


wanted  it.  The  trustees  thought  it  right,  as 
a  temporary  measure,  to  take  it  out  of  the 
reserve  fund,  and  give  it  to  them  to  pay  their 
fees.  Under  the  research  scheme  it  had  been 
agreed  that  as  an  experiment  for  a  period  of 
three  years  the  following  annual  grants  be 
offered  to  the  universities  to  be  spent  in  pay- 
ment of  half  the  salaries  of  persons  engaged 
as  part-time  assistants  or  lecturers  on  condi- 
tion that  they  devoted  not  less  than  half  their 
time  to  research,  and  that  the  universities 
should  contribute  the  other  half  of  the  salaries 
from  other  sources — Glasgow  and  Edinburgh 
£1,000  each,  St  Andrews  and  Aberdeen  £800 
each.  It  was  hoped  that  much  good  to  the 
universities  would  result  from  this  combina- 
tion of  teaching  and  research,  and  the  scheme 
had  been  well  received  by  the  universities. 
Although  the  amount  available  for  assistance 
to  students  was  now  fully  £60,000,  there  was 
a  deficit  of  £8,538  for  1919-20.  The  univer- 
sities were  now  increasing  their  tuition  fees, 
and  as  a  result  the  poor  student  would  be 
poorer  than  ever.  Thus  the  difficulties  were 
very  great.  For  many  years  the  trustees  had 
been  able  to  i>ay  all  eligible  applicants  the 
whole  of  their  class  fees,  but  in  1911-12  they 
had  had  to  have  an  allowance  system,  because 
the  income  would  not  cover  the  whole  of  the 
fee,  and  since  then  the  trustees  had  been  pay- 
ing only  a  part  of  the  fees.  The  situation 
would  be  further  changed  in  the  current  year 
owing  to  the  increase  in  tuition  fees. 

The  discussion  in  which  Lord  Haldane, 
Lord  Sands,  and  others  took  part,  centered 
chiefly  in  the  problem  of  allocating  assistance 
to  the  students.  It  was  agreed  that  steps  must 
be  taken  to  eliminate  from  the  beneficiaries  of 
the  fund  those  applicants  whose  circumstances 
were  such  as  to  render  assistance  unnecessary. 
Proposals  were  made  for  strengthening  the 
declaration  made  by  applicants  and  for  an 
inquiry  into  individual  circumstances.  The 
suggestions  were  discussed,  but  a  decision  will 
not  be  reached  until  the  alternatives  have 
been  further  considered  in  the  light  of  the 
view]^  expressed  by  university  authorities  and 
others  interested. 


Digitized  by 


Google 


280 


SCIENCE 


[N.  8.  Vol.  LHI.  No.  1309 


MEBTINO  OP  THE  ORGANIZING   COMMITTBSS 

OF  THE  SECTIONS  OF  THE  BRITISH 

ASSOCIATION 

Nature  states  that  a  oombined  meeting  of 
organizing  oominittees  of  the  Sections  of  the 
British  Association  was  held  at  Burlington 
House;,  on  February  25.  The  meeting  was 
called  to  consider  various  suggestions  as  to 
number  and  grouping  of  sections,  presidential 
addresses,  and  other  subjects  discussed  in  the 
recent  correspondence  in  Nature  and  else- 
where, and  also  to  facilitate  the  arrangement 
of  joint  programs  between  two  or  more  sec- 
tions for  the  annual  assembly  at  Edinburgh 
in  September  next  At  the  general  session  it 
was  agreed  that  the  number  of  sections  should 
not  be  reduced,  but  that  voluntary  grouping 
for  the  consideration  of  subjects  of  common 
interest  was  desirable.  The  council  (through 
the  general  officers)  was  empowered  to  fix 
hours  of  addresses  and  discussions,  and  the 
view  was  approved  that  the  oral  delivery  of 
presidential  addresses  should  be  optional,  as 
well  as  that  the  addresses  themselves  might 
be  used  to  open  discussions.  It  was  also 
decided  that  the  council  should  invite  the 
recorders  of  sections,  or  their  nominees,  to  be 
present  at  meetings  of  council  when  presi- 
dents of  sections  are  elected  Organizing 
committees  will  thus,  through  their  represen- 
tatives, be  able  to  put  forward  their  views  as 
to  new  sectional  presidents.  Several  joint  dis- 
cussions were  arranged  for  the  forthcoming 
.Edinburgh  meeting,  among  them  being  one 
•between  the  SecftionA  of  Physics  and  Chem- 
istry on  Dr.  Langmuir's  theory  of  the  atom, 
and  another  between  the  Sections  of  Eco- 
nomics, Education,  and  Psychology  on  voca- 
tional education  and  psychological  tests. 

THE  PERSONNEL  RESEARCH  FEDERATION 

Under  the  auspices  of  the  National  Re- 
search Council  and  the  Engineering  Founda- 
tion, in  the  building  of  the  National  Research 
Council,  Washington,  the  organization  of  the 
Personnel  Research  Federation  was  effected 
on  March  15.  This  federation  includes  in 
its  membership  scientific,  engineering,  labor, 
management  and  educational  bodies.    It  has 


been  organized  to  bring  about  interchange  of 
research  information  among  the  organizations 
which  are  engaged  in  personal  research.  It  is 
reported  to  the  new  federation  by  the  Bureau 
of  Labor  Statistics  that  there  are  250  sudi 
organizations  in  the  United  States.  The  Per- 
sonnel Research  Federation  will  collect  re- 
search information,  wiU  encourage  research  ^ 
through  individuals  and  organizations  and 
will  coordinate  research  activities. 

Temporary  officers  were  elected  as  follows: 

Chai/rman:  Bobert  M.  Terkes,  representing  the 
National  Beseareh  GoaneiL 

Vice-chairman:  Samuel  GKxnpers,  representing 
the  American  Federation  of  Labor. 

Treasurer:  Bobert  W.  Bruere,  representing  the 
Bureau  of  Industrial  Beseareh. 

Secretary:  Alfred  D.  Flinn,  representing  the 
Engmeering  Foundation. 

Acting  Director:  Beardsley  Buml,  assistant  to 
the  president  of  Osirnegie  Gorporaton  of  New  York. 

The  aims  of  the  new  organization  are  in- 
creased efficiency  of  all  the  personnel  elements 
of  industry — employer,  manager,  worker — and 
improved  safety,  health,  comfort  and  relation- 
ships. 

The  immediate  purposes  of  the  Personnel 
Research  Federation  will  be  to  learn  what 
organizations  are  studying  one  or  more  prob- 
lems relating  to  personnel  and  the  scope  of 
their  endeavors,  and  to  determine  whether 
these  endeavors  can  be  harmonized,  duplica- 
tion minimized,  neglected  phases  of  the  prob- 
lems considered  and  advanced  work  under- 
taken. 

On  November  12,  1920,  a  preliminary  con- 
ference was  held  in  Washington  under  the 
auspioes  of  the  National  Research  Council 
and  the  Engineering  Foundation,  attended  by 
forty  i)ersons,  including  representatives  of 
national  organizations  of  scientists,  engineers, 
labor,  capital,  managers,  educators,  economists 
and  sociologists.  The  question  under  discus- 
sion was  the  practicability  of  bringing  about 
coox)eration  among  the  many  bodies  conduct- 
ing research  relating  to  men  and  women  in 
industry  and  commerce,  from  management 
to  unskilled  labor.  Such  topics  as  the  rela- 
tions of  persons  doing  different  parts  of  the 
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work,  and  the  influence  of  working  oonditions 
upon  the  health,  output  and  happiness  of  the 
workers,  are  examples  of  those  which  oould 
he  made  subjects  of  research.  The  underlying 
ideas  which  led  to  the  conference,  were  (1) 
the  advantages  of  studying  such  questions  by 
the  scientific  method  of  gathering  facts  and 
using  them  to  reach  conclusions  instead  of 
discussing  opinions  and  propaganda,  and  (2) 
the  need  for  cooperation  among  the  organiza- 
tions and  individuals  engaged  in  such  studies. 

I 

GRANTS    FOR    RESEARCH    MADE    BY    THE 

AMERICAN  ASSOCIATION   FOR  THE 

ADVANCEMENT  OF  SCIENCE 

At  the  Chicago  meeting  of  the  association, 
the  Committee  on  Grants  distributed  five 
thousand  dollars  for  the  year  1921  in  different 
sciences  as  follows: 

MATHEMATICS 

One  hundred  and  fifty  dollars  to  Professor  Solo- 
mon Lefaehets,  of  Kanaas  Ufiiversity,  in  support  of 
his  work  in  algebraic  geometry. 

PHYSICS 

One  hundred  and  fifty  dollars  to  Professor  W. 
F.  G.  Swann,  of  the  Universiiy  of  Minnesota,  for 
the  investigation  of  atmospheric  electric  phenom- 
ena in  the  upper  air. 

Two  hundred  and  fifty  dollars  to  Professor  H. 
M.  Bandall,  of  .the  University  of  Michigan,  in  sup- 
port of  his  work  on  the  infra-red  ro<tational  ab- 
sorption spectra  of  gases. 

Two  hundred  dollars  to  Professor  Walter  O. 
Cady,  Wesleyan  University,  Middletown,  Connecti- 
cut, in  support  of  his  work  on  electrical  reacUons 
produced  by  piezo-electiic  crystals  in  high  fre- 
quency circuits,  and  the  internal  viscosity  of 
elastic  so^lids. 

One  hundred  doUars  to  Professor  Paul  F.  Qaehr, 
of  Wells  College,  for  his  study  on  the  specific  heat 
of  tungsten  at  incandescent  temperatures. 

One  hundred  doUare  to  Professor  Arthur  L. 
Foley,  of  Indiana  University,  in  continuation  of 
a  previous  grant  for  his  experiments  on  the  speed 
of  sound  close  to  the  source. 

OHSUISTBT 

Two  hundred  doUais  to  Dr.  Gerald  L.  Wendt, 
Unveraty  of  CSiieago,  for  investigations  at  high 
temperatures. 


Two  hundred  dollars  to  Professor  Graham 
Edgar,  of  the  University  of  Virginia,  for  the  pur- 
chase of  a  quarts  mercury  arc  lamp  for  research 
in  photo-chemistry. 

ASTBONOMT 

Two  hundred  dollars  to  Dr.  Sebastian  Albrecht, 
of  Dudley  Observatory,  Albany,  New  York,  in 
support  of  his  investigation  of  the  variation  of 
wave-length  of  lines  in  different  types  of  stellar 
spectra. 

Two  hundred  dollars  to  Miss  Caroline  £.  Furness, 
Vassar  College  Observatory,  for  assistance  in  the 
measurement  and  reduction  of  photographic 
plates. 

GEOLOGY 

Three  {hundred  dollars  to  Mr.  Frank  B.  Taylor, 
Fort  Wayne,  Indiana,  as  a  second  grant  in  sup- 
port of  his  field  studies  on  the  stages  of  the  last 
glacier  as  it  retreated  down  the  St.  Lawrence 
Valley. 

Two  hundred  dollars  to  the  Seisntfological  Society 
of  America,  to  replenish  the  fund  at  their  disposal 
for  the  immediarte  investigation  of  earthquakes  by 
sending  a  competent  observer  to  the  place  of  oc- 
currence before  much  of  the  evidence  has  been 
obliterated. 

ZOOLOGT 

Two  hundred  doUars  to  Dr.  P.  W.  Whiting,  of 
St.  Stephens  College,  in  addition  tx>  previous  grants 
in  support  of  his  study  of  genetics  in  insects. 

Four  hundred  and  fifity  dollars  to  Dr.  N.  A.  Cobb, 
of  the  Undted  States  Department  of  Agriculture, 
for  aid  in  a  series  of  researches  into  the  physiol- 
ogy of  the  cell;  also  to  defray  cost  of  publication 
of  results  already  on  hand. 

BOTANY 

Three  hundred  dollars  to  Professor  George  B. 
Bigg,  of  the  University  of  Washington,  ft>r  work 
on  the  sphagnum  bogs  of  the  Paget  Sound  region. 

Five  hundred  dollars  to  Professor  J.  M.  Green- 
man,  Missouri  Botanical  Garden,  toward  the  com- 
pletion of  his  work  on  the  Senecto  and  related 
genera. 

PSYCHOLOGY 

One  hundred  and  fifty  dollars  to  Professor  T.  B. 
Garth,  of  "the  University  of  Texas,  for  a  psycho- 
logical study  of  Indiana  children  in  the  United 
States  Indian  Schools  at  Chilocco,  Oklahoma,  and 
Albuquerque,  New  Mexico. 

One  hundred  and  fifty  dollara  to  Professor  E.  G. 
Boring,  Clark  University,  for  the  preparation  of 
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a  set  of  eteel  aeooBtie  cyHndera  to  be  nged  in  de- 
tennmiii^  the  nature  of  seneory  response  under 
eonditioDB  of  normal  psyebometrie  situation. 

ANTHROPOLOGY 

Two  hundred  dollars  to  Professor  A.  L.  Kroeber, 
of  the  Universiity  of  California,  for  bibliograph- 
ical and  clerical  assistance  in  connection  with  an 
ethnological  investigation  to  determine  the  culture 
areas  of  aboriginal  South  America. 

One  hundred  and  fifty  dollars  to  Miss  Helen  H. 
BobertSy  of  the  American  Museum  of  Natural 
History,  for  a  study  of  negi^  folk-music  in  Ja- 
maica. 

PHYSIOLOGY  AND  MXDIGINX 

One  hundred  and  fifty  dollars  to  Professor  Carl 
J.  Wiggers,  Western  Beserve  TJndvereity,  in  con- 
tinued support  of  his  investigation  on  the  physiol- 
ogy of  the  circulation. 

One  hundred  and  fifty  dollars  to  Professor 
Frank  A.  Hartman,  University  of  Buffalo,  for  aid 
in  the  study  of  suprarenal  insufiloieney,  including 
circulatory,  respiratory,  temperature,  and  fatigue 
changes,  as  weU  as  possible  histological  alterations 
in  the  ductless  glands. 

Two  hundred  dollars  to  Professor  W.  E.  Garrey, 
Tulane  University,  for  the  purchase  of  apparatus 
for  hydrogen  ion  determination. 

One  hundred  and  fifty  dollars  to  Professor  F.  P. 
Knowlton,  Syracuse  University,  in  support  of  a 
study  of  the  blood  flow  and  gaseous  metabolism  in 
the  thyroid  gland.  JoEL  Stebbins, 

Secretary  Committee  on  Grants 

Urbana,  Illinois 


SCIENTIFIC  NOTES  AND  NEWS 
Dr.  William  Crocker,  associate  professor 
of  botany  in  the  University  of  Chicago,  has 
been  appointed  director  of  the  newly  founded 
Thompson  Institute  for  Plant  Research  at 
Yonkers,  New  York.  He  will  enter  on  his 
work  next  autumn.  The  board  of  trustees  of 
the  new  foundation  will  consist  of  three 
business  men  and  three  scientific  men.  Pro- 
fessor John  M.  Coulter,  head  of  the  depart- 
ment of  botany  at  the  University  of  Chicago, 
and  Kaymond  F.  Bacon,  of  the  Mellon  Insti- 
tute of  Pittsburgh,  will  be  two  of  the  scientific 
men,  and  these  two  will  select  the  third. 

The    nomination    made    by    ex-President 
Wilson^  not  confirmed  by  the  Senate  before 


adjournment,  of  Rear-Admiral  E.  R.  Stitt  to 
the  position  of  Surgeon-Oeneral  of  the  Navy, 
succeeding  Rear-Admiral  Braisted,  retired, 
has  been  sent  again  to  the  Senate  by  Presi- 
dent Harding. 

Honorary  membership  in  the  Chemists' 
Club  of  New  York  City  was  conferred  upon 
four  American  and  four  foreign  chemists  at 
the  dinner  commemorating  the  tenth  anni- 
versary of  the  opening  of  its  present  home  at 
62  East  Forty-first  Street  The  foreign  chem- 
ists were  Dr.  Oiacomo  Giamician,  professor 
of  general  chemistry  at  the  University  of 
Bologna,  Italy;  Dr.  Henri  Louis  Le  Chatelier, 
professor  at  the  Coll^  de  France  and  at 
L'Ecole  des  Mines;  Dr.  Ernest  Solvay,  of 
Brussels,  Belgium,  founder  of  the  ammonia- 
soda  process,  and  Sir  Ediward  Thorpe,  pro- 
fessor of  chemistry  emeritus  of  the  Imperial 
College  of  Science  and  Technology,  South 
Kensington,  England.  The  Americans  were 
Dr.  John  Uri  Lloyd,  of  Cincinnati,  former 
president  of  the  American  Pharmaceutical  As- 
sociation; Dr.  William  Henry  Nichols,  of 
New  York,  fonmer  president  of 'the  American 
Chemical  Society,  the  Society  of  Chemical 
Industry  and  the  Eighth  International  Con- 
gress of  Applied  Chemistry;  Dr.  Edgar  Fahs 
Smith,  of  Philadelphia,  President  of  the 
American  Chemical  Society  and  until  recently 
provost  of  the  University  of  Pennsylvania, 
and  Dr.  Edward  Weston  of  Newark,  N.  J. 

Dr.  Frank  Wigglesworth  Clark  and  Dr.  H. 
•S.  Washington  have  been  elected  foreign 
members  of  the  Geological  Society  of  London. 

The  following  fifteen  candidates  have  been 
selected  by  the  council  of  the  Royal  Society 
to  be  recommended  for  election  into  the 
society:  Dr.  W.  E.  Agar,  Dr.  F.  W.  Aston, 
Professor  W.  L.  Bragg,  Dr.  W.  T.  Caiman, 
Dr.  A.  Church,  Professor  G.  Dr^er,  Pro- 
fessor W.  H.  Eccles,  Dr.  J.  C.  G.  Ledingham, 
Mr.  C.  S.  Middlemiss,  Professor  K.  J.  P. 
Orton,  Dr.  J.  H.  Parsons,  Professor  J.  C. 
Philip,  Dr.  A.  A.  Robb,  Sir  E.  Tennyson 
D'  Eyncourt,  and  Mr.  G.  Udny  Yule. 
•  The  council  of  the  Chemical  Society  has 
awarded  the  Longstafi  medal  to  Professor  J.  F. 
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Thorpa  The  preeentaUon  was  made  at  the 
annual  general  meeting  on  March  17. 

LiBUTBNAirr  EuoENS  F.  Du  Bois  has  been 
given  the  Navy  croes  "for  distinguished  serr- 
ioe  in  the  line  of  his  profession  while  attached 
to  the  V,  8.  Submarine  N'S  upon  the  occasion 
of  a  collision  between  that  vessel  and  the 
Chariea  WhUtemore. 

Professor  A«  A«  HiCHSLSoy,  head  of  the  de- 
partment of  physics  at  the  TTniveraity  of  Chi- 
<MgOf  has  been  appointed  exchange  professor 
at  the  University  of  Paria  His  course  of  lec- 
tures will  be  on  the  general  subject  of  "  Phys- 
ics "  and  will  be  given  in  the  French  language. 
The  sixth  Guthrie  lecture  in  connection  with 
the  Physical  Society  of  London,  wae  delivered 
-on  March  11  by  Professor  Michebon,  whose 
sulbject  was  ^  Some  recent  applications  of  in- 
terference methods." 

The  Rumford  Committee  of  the  American 
Academy  of  Arts  and  Sciences  has  recently 
,made  the  following  appropriations:  To  Pro- 
fessor P.  W.  Bridgman,  of  Harvard  Univer- 
sity, $400  in  aid  of  his  research  on  the  thermal 
and  optical  properties  of  bodies  under  high 
(Pressure;  to  Professor  Paul  F.  Gaehr,  of  Wells 
College,  $250  in  aid  of  his  research  on  the  spe- 
cific heat  of  tungsten. 

The  Carnegie  Institution  of  Washington 
Jias  appropriated  $750  for  the  support  of  the 
work  of  Dr.  S.  J.  Holme6>  professor  of  zool- 
/ogy  in  the  University  of  California,  on  the 
factors  of  evdhition  in  man. 

.  Mr.  Edwin  Kirk,  who  resigned  from  the  U. 
S.  Geological  Survey  in  April,  1920,  to  do 
private  work  in  South  America,  has  been  rein- 
stated as  geologist  with  the  Survey. 

Professor  Edward  Eremers  has  returned  to 
active  service  in  the  University  of  Wisconsin, 
after  a  semester's  leave  of  absence  spent  largely 
on  historical  studies. 

Professor  E.  W.  D.  Holway,  of  the  Univer- 
sity of  Minnesota,  and  Mrsw  Holway,  have  re- 
turned from  a  year's  exploration  of  the  west- 
em  slopes  of  the  Andes  in  search  of  plant 
rustsi  They  went  southward  about  as  far  as 
the  island  of  Chilo6  and  northward  to  Quito, 


a  range  of  forty  degrees  of  latituda  Over  a 
thousand  numbers  were  secured,  in  most  part 
^ui^lemented  by  phanerogamic  specimens  of 
tiie  hosts.  The  collection  is  notabfe  for  its 
large  proportion  of  grass  rusts. 
,  Dr.  F.  Gowland  Hopkins,  professor  a£  bio- 
chemistry at  the  University  of  Cambridge,  will 
deliver  the  ninth  Harvey  Society  lecture  at 
the  New  York  Acaciemy  <d  Medicine  on  Sat- 
fuday  evening,  April  2.  His  subject  will  be 
^'The  chemical  dynami^ss  of  muscle."  Sir 
Walter  Fletcher,  secretary  of  the  Medical  Re- 
search Committee  of  Great  Britain,  will  de- 
liver a  Harvey  llecture  on  April  16. 

The  following  Mayo  Foundation  lectures 
^ve  recently  been  delivered:  President  Ray 
lyman  Wilbur,  of  Leland  Stanford  Univer- 
sity, "  BotuUsm  " ;  Dr.  J.  Whitri^  Williams, 
professor  of  obstetrics  in  and  dean  of  Johns 
Hopkins  Medioal  School,  "  A  critical  review  of 
twenty-one  years'  experience  with  Cesarean 
section";  Dr.  G.  Carl  Huber,  professor  of 
anatomy.  University  of  Michigan,  "Experi- 
mental observations  on  bridging  nerve  defects." 
,  Dr.  Edward  C.  Frankun,  professor  of  or- 
ganic chemistry  at  Stanford  University,  will 
give  a  series  of  three  lectures  on  the  "  Am- 
;Knonia  system  of  acid  bases  and  salts,"  at  the 
JJuiversity  of  Wisconsin,  on  May  2  and  3. 
f  A  COURSE  of  twelve  lectures  on  petroleum 
geology  and  the  engineering  phases  of  pe- 
troleum development  was  delivered  during 
March  at  Harvard  University  by  Frederick  G. 
Clapp.  Mr.  Clapp  alao  lectured  before  the 
jG^logical  Conference  in  Cambridge,  on  "  A 
(geologist's  trip  through  China." 

Dr.  Charles  A.  Shull,  head  of  the  depart- 
ment of  botany  of  the  University  of  Een- 
tudcy,  has  received  an  invitation  from  Dr. 
E.  J.  Russell,  director  of  the  Rothamsted  Ex- 
perimental Station  at  Harpenden,  England,  to 
present  a  paper  on  "  Osmotio  Phenomena  "  as 
related  to  soil  moisture,  before  the  Faraday 
Society  at  its  next  annual  meeting  at  Londcm 
in  May.  The  meeting  of  the  Faraday  Sociely 
will  be  devoted  this  year  to  a  symposium 
;and  general  discussion  on  "Physico-chemical 
Problems  relating  to  the  Soil."    The  subject 
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will  be  preBented  in  four  sections.  Soil 
Moisture,  Organic  Matter,  Adsorption  and 
Colloidal  Phenomena;  the  general  discussion 
being  opened  by  Dr.  BusselL 

Db.  Frank  W.  Gunsaulus,  since  1892  pres- 
ident of  the  Armour  Institute  of  Technology, 
died  in  Chicago  on  March  17,  aged  sixty-five 
years. 

The  death  is  announced  of  Louis  Compton 
Miall,  F.R.S.,  till  1907  professor  of  biology 
at  the  University  of  Leeds,  at  the  age  of 
seventy-nine  years. 

Emile  Bourquelot,  professor  of  pharmacy 
in  the  University  of  Paris,  has  died  at  the  age 
of  sixty-eight  years. 

The  fourteenth  annual  meeting  of  the  Illi- 
nois State  Academy  of  Science  will  be  held  at 
the  Southern  Illinois  State  Normal  Univer- 
sity, Carbondale,  on  April  29  and  30.  Papers 
will  be  presented  in  the  following  subjects: 
(1)  Biology  and  Agriculture;  (2)  Chemistry 
and  Physics;  (3)  Cleology  and  (Geography; 
(4)  Mathematics  and  Astronomy;  (5)  Medi- 
cine and  Public  Health;  (6)  P^chology  and 
Education.  The  address  of  the  retiring  presi- 
dent will  be  "  The  Illinois  Ozarks,*'  and  invi- 
tation addresses  will  be  given  on  subjects  con- 
cerned with  southern  Illinois.  The  afternoon 
and  evening  programs  will  be  of  a  popular 
character  and  complimentary  to  the  citizens 
of  Carbondale. 

The  American  Association  of  Pathologists 
and  Bacteriologrists,  the  American  Society  for 
Cancer  Besearch,  the  American  Society  of  Ln- 
munologrists  and  the  International  Associa- 
tion of  Medical  Museums  (American  and 
Canadian  Sections)  will  meet  in  Cleveland 
from  March  24  to  26. 

The  American  Engineering  Council  has 
joined  with  the  National  Association  of  Manu- 
facturers, the  Amerilcan  Patent  Law  Associa- 
tions, the  American  Chemical  Society  and  the 
JN'atioiual  Besearch  Council  in  a  movement  to 
bring  about  reforms  in  the  United  States  Pat- 
ent Office.  Conditions  in  the  office,  according 
to  a  statement  issued  by  the  ooimcil,  are  such 
as  to  menace  seriously  American  industry  and 
invention.    A  committee  on  patents  has  been 


appointed  by  the  executive  board  of  the  coun- 
cil to  prosecute  a  nation-wide  campaign  for 
the  betterment  of  the  patent  office  situation. 
This  committee^  as  announced  by  President 
JEoover,  is  headed  by  Edwin  J.  Prindle,  of 
New  York,  who  represents  the  American  So- 
ciety of  Mechanical  Engineers  on  the  counciL 
The  other  members  of  the  committee  are  J. 
Parke  Cbanning,  of  New  York,  secretary,  rep- 
^senting  the  American  Institute  of  Mining 
and  Metallurgical  Engineers;  Charles  A. 
Terry,  of  New  York,  vicei;>resident  of  the 
Westinghouse  Electric  and  Manufacturing 
Company,  representiDg  the  American  Insti- 
tute of  Electrical  Engineers;  C.  A.  P.  Turner, 
Minneapolis,  American  Society  of  Civil  Engi- 
neers; Corydon  T.  Pur^y,  New  York  engineer, 
^nd  Horace  V.  Winchell,  mining  geologist  of 
Minneapolis,  American  Institute  of  Mining 
find  Metalluigicel  Engineers;  *Dr.  D.  S.. 
Jacobus,  vice-president  of  Willcox  &  Babcock 
ComjMmy,  American  Society  of  Mechanical 
Engrineers,  and  Frank  H.  Waterman,  electrical 
expert  of  New  York  City,  American  Institute 
of  Electrical  Engineers. 

The  Lord  President  of  the  Council  of  Great 
^Britain  bias  appointed  an  Interdepartmental 
Conmiittee  on  Patents  to  consider  the  meth- 
ods of  dealing  with  inventions  made  by  work- 
ers aided  or  maintained  from  public  funds, 
whether  such  workers  <be  engaged  as  research 
workers  or  in  some  other  technical  capacity. 
The  committee  is  to  oiililine  a  scheme  to  give 
A  fair  reward  to  the  inventor,  and  thus  enoour- 
Hge  further  effort  while  protecting  the  na- 
tional interest  Among  the  mentbers  of  the 
committee  are  Dr.  H.  H.  Dale,  F.R-S.,  head 
of  the  department  of  biochemistry  and  pharma- 
cology of  the  Medical  Besearoh  Council. 

At  the  Springfield  meeting  of  the  Associa- 
tion of  Land-grant  Colleges  officers  were 
elected  as  follows:  President,  H.  L.  Bussell, 
of  Wisconsin;  Vice-president,  Howard  Ed- 
wards, of  Rhode  Island;  Secretary-treasurer, 
J.  L.  Hills,  of  Vermont;  and  members  of  the 
executive  committee^,  R.  A.  Pearson,  of  Iowa, 
chairman;  W.  M.  Riggs,  of  South  Carolina, 
W.  E.  Stone,  of  Indiana,  A.  R.  Mann,  of  New 
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York,  and  F.  B.  Mumford,  of  MiBsouri.  For 
the  various  sections  the  officers  are  as  follows: 
Agriculture,  Dean  Mumford,  chairman;  W.  F. 
Handschin*  of  Illinois,  vice  diairman,  and 
W.  H.  Chandler,  of  New  York,  secretary; 
engineering,  0.  K.  Eichards,  of  Illinois,  chair- 
man, and  R.  L.  Sackett,  of  Pennsylvania,  sec- 
retary ;  and  home  economics,  Edna  L.  Skinner, 
of  Massachusetts,  chairman,  and  Mildred 
Wiegley  of  Minnesota,  secretary.  For  the 
three  subsections  of  the  section  of  agriculture, 
R.  L,  Watts,  of  Pennsylvania  and  C.  D. 
Jarvis,  of  the  TI.  S.  Bureau  of  Education  were 
chosen  chairman  and  secretary,  re6x>ectively, 
in  resident  teaching;  F.  S.  Harris,  of  Utah 
and  T.  P.  Cooper,  of  Kentucky,  chairman  and 
secretary  in  eicperiment  station  work;  and 
H.  J.  Baker,  of  Connecticut  and  J.  A.  Wil- 
son, of  Oklahoma  in  extension  work. 

Under  the  auspices  of  the  American  Oph- 
thalmplogical  Society,  the  Ophthalmic  Section 
of  the  American  Medical  Association,  and  the 
Academy  of  Ophthalmok)gy  and  Oto-Laryngol- 
ogy,  an  International  Congress  of  Ophthalmol- 
ogy will  he  held  in  Wasihington,  D.  C,  April 
1&-22,  1922.  The  officers  of  the  temporary 
oiganization  are  as  follows:  President,  Dr. 
George  E.  de  Schweinitz,  Philadelphia;  Vice- 
president,  Dr.  Edward  Jackson,  Denver;  Sec- 
retary and  Treasurer,  Dr.  Luther  C.  Peter, 
Philadelphia;  CJiadrman  of  Committee  on  Or- 
ganization, Dr.  Edward  C.  Ellett,  Memphis, 
Tenn.;  on  Scientific  Progress,  Dr.  Edward 
Jackson,  Denver;  on  Finances,  Dr.  Lee  M. 
Francis,  BufGalo;  on  Arrangements,  Dr.  Wil- 
liam H.  Wilmer,  Washington,  D.  C,  and  on 
Membership  and  Credentials,  Dr.  Walter  R. 
Paricer,  Detroit. 

The  Experiment  Station  Record  reports  that 
plans  are  under  way  for  a  laboratory  building 
for  chemical,  bacteriological  and  other  re- 
search work  of  the  Netherlands  Insti'tute  of 
Animal  Nutrition,  and  it  is  hoped  to  complete 
the  structure  in  about  two  years.  An  annex 
to  the  laboratory  is  being  built  for  immediate 
occupancy.  Thiia  is  a  one-story  structure 
about  117  .by  62  ft.,  with  basement  and  attic, 
and  will  be  known  as  the  vitamin  laboratory. 
The  main  floor  contains  several  offices  and 


laiboratories,  but  consists  laigely  of  quarters 
for  mice,  rats,  monkeys,  rabbits,  fowls  and 
guinea  pigs.  Special  facilities  are  to  be  pro- 
vided for  keeping  many  of  the  animals  in  open 
warrens  during  the  day,  for  disinfecting  cages, 
and  otherwise  maintaining  the  best  of  hygienic 
conditions.  The  library  is  on  the  attic  floor 
where  considerable  storage  space  is  also  avail- 
able. 

The  Association  of  British  Chemical  Manu- 
facturers, as  rex)orted  in  the  British  Medical 
Journal,  is  circulating  a  memorandum  on  the 
present  iKwition  of  the  fine  chemical  industry. 
The  facts  and  aiguments  are  on  similar  lines 
to  those  in  the  pamphlet  issued  from  the  So- 
ciety of  Chemical  Industry.  It  is  stated  that 
British  chemists,  as  a  result  of  the  stimulus 
imparted  by  the  war,  have  brought  the  manu- 
facture of  the  <^emicals  used  in  research  and 
in  photography,  and  of  certain  synthetic  per- 
fumes and  essences,  to  the  verge  of  commer- 
cial success,  while  the  manufacture  of  drugs 
has  made  immense  strides,  and  would  have 
made  greater  had  not  the  Order  in  Council 
prohibitinir  the  importation  of  drugs  been  set 
aside  by  the  Sankey  judgment.  The  hope  is 
expressed  that  the  Key  Industries  Bill,  which 
has  been  promised  as  a  government  measure 
of  the  new  session,  may  do  for  fine  chemicals 
what  has  already  been  done  for  dyestuffs  by 
the  act  recently  passed;  that  is  to  say,  that 
some  protection  may  be  granted  to  the  manu- 
facturers of  fine  chemicals  until  they  have 
consolidated  a  ix>Bition  which  has  been  hardly 
won  and  which  is  still  precarious.  The  inse- 
curity arises  from  the  fact  that  there  are  cir- 
cumstances, including  the  great  priority  of 
organization,  and  also  the  present  state  of  the 
exchanges,  which  favor  the  (German  laborator- 
ies. The  national  importance  of  tiiis  industry 
in  peace  and  war  is  pointed  out,  and  it  is  also 
stated  that,  excluding  coal-mining,  the  fine 
chemical  industry  yiekis  the  highei^  net  value 
of  output  per  person  emtployed. 

As  a  result  of  the  recommendations  of  the 
Wisconsin  Chapter  of  the  American  Engineer- 
ing Society,  a  bill  has  been  introduced  in  the 
Legislature  of  Wisconsin  providing  for  the 
registration  of  engineers,  chemists,  metallur- 
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gists  and  land  suxreyors.  The  proposed  act 
calls  for  the  registration  of  all  members  of 
these  professions  who  practise  their  profession 
in  the  state  of  Wisconsin.  It  is  understood, 
however,  that  only  those  persons  whose  prac- 
tise of  their  profession  involves  the  public 
health  and  safety  will  be  affected  by  this  law. 
In  order  to  receive  a  certificate  of  registration 
an  engineer  or  chemist  must  present  evidence 
that  he  is  fully  qualified  to  practise  his  pro- 
fession, and  that  he  is  of  good  character  and 
repute,  that  he  is  at  least  twenty-five  years  of 
age  and  that  he  is  a  citizen  of  either  the 
United  States  or  Canada.  The  following — 
under  the  provisions  of  the  proposed  act — 
will  be  considered  as  evidence  of  the  pro- 
fessional qualifications:  1.  Ten  or  more  years 
of  active  engagement  in  the  profession.  2. 
Graduation,  after  a  course  of  not  less  than 
four  years,  in  chemistry,  from  a  reputable 
college,  and  an  additional  four  years  of  active 
engagement  in  the  profession.  The  act  pro- 
vides for  a  board  to  apply  the  provisions  of 
the  act,  for  penalties  in  case  of  presentation 
of  fraudulent  evidence  to  obtain  a  certificate, 
and  for  penalties  for  those  who  practise  fraud 
or  deception  in  the  practise  of  their  profession. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

By  the  will  of  Daniel  Baugh  a  legacy  of 
$150,000  has  been  left  to  the  Jefferson  Medical 
College  of  Philadelphia,  to  be  used  for  the 
salary  of  the  profeesor  of  anatomy  and  director 
of  the  Daniel  Baugh  Institute  of  Anatomy  and 
Biology.  J.  Parsons  Schaeffer,  M.D.,  Ph.D., 
is  the  present  occupant  of  these  positions.  Mr. 
Baugh  was  a  trustee  of  the  Jefferson  Medical 
College  and  made  generous  gifts  to  it,  includ- 
ing an  institute  of  anatomy. 

The  graduate  school  of  Yale  University  has 
been  authorized  to  confer  the  degree  of  doctor 
of  philosophy  for  work  in  clinical  medicine, 
and  in  pharmacology  and  toxicology. 

The  University  of  Alaibama,  cooperating 
with  the  U.  S.  Interdepartmental  Social  Hy- 
giene Board,  has  established  a  department  of 
hygiene,  with  Dr.  Hiram  Byrd  as  director. 


Dr.  Euot  Blackweldbr,  of  Denver,  Colo., 
formerly  associate  professor  of  geology  in  the 
University  of  Wisconsin,  has  been  appointed 
lecturer  on  geology  at  Harvard  University. 

Dr.  E.  W.  Scripture,  formerly  of  Yale  Uni- 
versity and  the  medical  school  of  Columbia 
University,  has  been  appointed  to  the  faculty 
of  the  University  of  Hamburg  for  the  sum- 
mer semester,  where  he  will  lecture  on  Eng- 
lish philology  and  experimental  phonetics. 


DISCUSSION    AND    CORRESPONDENCE 

THE  PREGLACIAL  OUTLET  OF  LAKE  ERIE 

Two  or  three  months  ago  an  item  went  the 
rounds  of  the  newspapers  to  the  effect  that  in 
digging  for  the  locks  on  the  new  Welland 
Canal,  at  Thorold,  ten  or  twelve  miles  west  of 
Niagara  Falls,  the  workmen  had  uncovered 
evidence  of  the  existence  there  of  the  long- 
looked-for  preglacial  outlet  from  Lake  Erie 
into  Lake  Ontario.  Partly  for  the  sake  of 
verifying  this,  I  chose  to  spend  my  vacation 
at  St.  Catharines,  two  or  three  miles  north 
of  Thorold.  Thorold  is  on  the  brink  of  the 
escarpment  of  Niagara  limestone  overlooking 
the  Ontario  basin  and  330  feet  above  the 
surface  of  the  lake.  St.  Catharines  is  at  the 
base  of  the  escarpment,  nearly  down  to  the 
level  of  the  lake.  At  Thorold,  as  well  as  at 
various  other  places  along  the  escarpment, 
there  is  a  slight  incision  made  by  a  small 
stream  which  poured  over  the  escarpment  in 
pr^lacial  times.  But  it  does  not  extend  far. 
What  was  shown  in  the  excavation  for  the 
Welland  Canal  was  simply  the  edge  of  the 
escarpment  where  it  had  been  rounded  off  by 
glacial  action  without  lowering  it  to  any  ex- 
tent. It  is  interesting  and  important  to  note 
that  the  movement  of  ice  was  here  from  north 
to  south,  almost  at  right  angles  to  the  escarp- 
ment. The  workmen  reported  that  at  a  low 
level  just  north  of  the  escarpment  a  great 
quantity  of  bowlders  was  found,  which  would 
seem  to  be  something  of  the  nature  of  a 
moraine.  As  the  ice  met  and  overcame  the 
edge  of  the  escarpment  it  was  occasionally 
deflected  into  a  minor  incision,  but  after 
it  mounted  the  escarpment  a  long  level  sur- 
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face  rock  was  exposed  with  beautiful  parallel 
striation  running  north  and  south.  The  ex- 
posure, therefore,  had  nothing  to  do  with  the 
pr^lacial  outlet,  but  it  gave  emphatic  evi- 
dence that  the  ice  movement  was  not  in  the 
direction  of  the  axis  of  the  lakes  but  directly 
across  it,  and  hence  could  not  be  a  means  of 
eroding  the  lake  basin. 

The  actual  preglacial  outlet  of  Lake  Erie, 
however,  emerges  from  the  escarpment  about 
three  miles  southwest  of  St  Catharines.  This 
was  discovered  by  Dr.  J.  W.  Spencer  and  the 
evidence  presented  in  great  detail  in  his  report 
published  by  the  Canadian  Surv^  in  1007, 
on  "  The  Evolution  of  the  Falls  of  Niagara," 
a  volume  of  500  pages  in  which  the  facts 
relating  to  ITiagara  Falls  and  the  glacial  phe- 
nomena of  the  peninsula  between  the  lakes 
are  presented  with  great  fullness  and  ac- 
curacy. I  could  do  little  more  than  follow 
in  Dr.  Spencer's  footsteps  with  this  book  in 
hand,  to  test  the  evidence.  The  results  of 
Spencer's  investigations  are  very  impressive 
as  one  goes  over  the  field.  At  the  point  men- 
tioned there  is  an  embayment  in  the  escarp- 
ment, two  miles  wide  at  the  level  of  the 
Niagara  limestone;  and  lower  down  at  the 
level  of  the  Clinton  limestone  or  Medina 
sandstone,  the  gorge  is  a  mile  wide  filled  with 
glacial  debris  which  has  been  penetrated  by 
wells  to  a  considerable  distance  below  the  level 
of  Lake  Ontario.  The  glacial  filling  in  the 
gorge^  which  originally  rose  to  the  surface, 
has  been  much  eroded  by  Twelve  Mile  Creek 
and  its  tributaries  which  penetrate  it,  giving 
rise  to  a  region  known  as  the  ''short  hills." 

Three  or  four  miles  above  the  mouth  of  the 
gorge  the  line  of  the  outlet  is  covered  by  a 
remarkable  deposit  of  superficial  glacial  debris 
known  as  Font  Hill  which  is  something  like 
an  immense  drumlin  or  kame  and  rises  at  its 
sumit  300  feet  above  the  level  of  the  Niagara 
escarpment  and  extends  in  a  northeast-south- 
west direction  between  three  and  four  miles, 
being  at  its  widest  point  about  a  mile  wide. 
The  material  shows  stratification  on  the  sides, 
such  as  appears  in  eskers.  This  accumula- 
tion is  unique,  and  rises  up  like  a  mountain 
peak  out  of  the  level  plain  which  extends  all 


the  way  north  to  the  Lake  Erie  basin.  I  will 
say  nothing  further  about  the  theory  of  its 
origin  at  present;  but  will  reserve  what  I 
have  to  say  upon  it  for  some  future  occasion 
when  I  may  consider  it  in  connection  with 
some  other  unique  glacial  accumulations  of 
that  character  in  that  region,  notably.  Berry- 
mans  Hill,  about  a  mile  west  of  Niagara  Falls. 

North  of  Font  Hill,  as  has  been  said,  there 
extends  a  level  plain  to  Lake  Erie  and  only 
fifteen  or  twenty  feet  above  it.  In  this  plain 
all  preglacial  channels  are  obliterated  by  the 
glacial  deposits  which  form  the  surface;  but 
Dr.  Spencer  had  collected  the  record  of  wells 
all  over  the  r^on,  which  show  clearly  that 
there  is  a  continuous  buried  channel,  about 
200  feet  deep,  which  emerges  from  Lake  Erie 
just  east  of  Lowbanks,  about  half  way  be- 
tween the  mouth  of  Grand  Hiver  and  the 
head  of  the  Welland  Canal  at  Port  Colbome. 
There  is,  therefore,  no  doubt  left  that  this 
"  Erigan  channel,"  as  Dr.  Spencer  calls  it, 
which  emerges  from  the  Niagara  escarpment 
near  St.  Catharines  is  the  real  preglacial  out- 
let to  Lake  Erie. 

Dr.  Spencer's  investigations  concerning  the 
tributaries  of  this  Erigan  channel  are  also 
of  special  interest,  and  it  was  the  facts,  re- 
vealed by  the  well  borings,  concerning  these 
that  led  to  the  real  discovery.  Chippewa 
Biver,  which  enters  the  Niagara  just  above 
the  falls,  rises  twelve  or  fifteen  miles  west  of 
the  Erigan  channel;  but  before  it  reaches  the 
Niagara  it  crosses  a  buried  channel  which 
well  borings  show  slopes  from  the  Niagara 
River  southwestward  until  it  merges  into  the 
Erigan  channel.  Numerous  other  tributaries 
are  found  to  do  the  same.  Mr.  Spencer's  in- 
vestigations deserve  to  be  more  widely  dis- 
seminated to  forestall  the  publishing  of  such 
items  as  that  referred  to  at  the  beginning  of 
this  communication. 

O.  Fredeeick  Wright 
Obsrun, 

RELATIVITY  AND  ESTIMATES  OF^  STAR 
DIAMETERS 

To  THE  EnrroR  of  Scienoe:  In  reducing  the 
measurements  of  the  diameter  of  Betelgeuse 
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made  with  Michaelson's  wonderful  apparatus, 
no  allowance  appears  to  have  been  made  for 
the  effect  of  the  gravitational  bending  of 
light.  Obviously  this  would  make  the  appar- 
ent angular  diameter  greater  than  the  real, 
and  a  rough  approximation  shows  that  this 
gravitational  effect  may  be  of  the  same  or  an 
even  larger  order  of  magnitude  than  the  ob- 
served angle. 

Knowing  the  parallax  and  being  able  to 
make  an  approximate  estimate  of  the  density, 
the  true  diameter  of  Betelgeuse  may  be  deter- 
mined with  fair  accuracy.  I  have  made  a 
;rough  calculation  and  find  that  it  is  approxi- 
mately only  one  fifth  of  tihe  diameter  given, 
but  the  calculation  should  be  made  by  others 
better  fitted  than  I  am. 

Eeoinald  a.  Fessekden 

THB  CONSERVATION  OF  GAME  AND  PUR- 
BEARING  ANIMALS 

The  New  York  State  Conservation  Com- 
mission issues  The  Conservationist  Among 
the  many  important  communications  in  it,  I 
wish  to  call  especial  attention  to  one,  "New 
York's  annual  game  dividend,"  written  by 
Warwick  S.  Carpenter,  secretary  of  the  Con- 
servation Commission. 

On  the  basis  of  precise  data  the  conclusion 
is  reached  that  the  game  and  fur-bearing  ani- 
mals of  New  York  state,  if  capitalized,  are 
worth  not  less  than  $63,000,000;  they  return 
an  annual  dividend  of  more  than  $3,200,000; 
and  they  cost  the  state  for  their  protection 
jsnd  increase  the  nominal  sum  of  $182,000. 
This  cost  of  protection  and  increase  is  thus 
less  than  six  per  cent,  of  the  annual  dividend. 

There  is  need  for  emphasizing  the  financial 
as  well  as  the  eesthetio  and  scientific  sides  of 
the  conservation  problem  and  these  findings 
of  Mir.  Carpenter  deserve  wide  publicity. 

Henry  B.  Ward 


SCIENTIFIC  BOOKS 

A  Laboratory  Mantial  of  Anthropometry. 


By 


Harris  H.  Wilder,  Ph.D.,  Professor  of 
Zoology,  Smith  College,  Northampton,  Mass. 
200  pp.,  43  illus.,  P.  Blakiston's  Son  and 
Co.,  Phila.,  1920. 


In  order  that  the  records  of  each  observer 
may  be  readily  made  use  of  by  every  other 
observer,  it  is  imperative  that  series  pf 
measures  be  uniform  and  be  taken  in  uniform 
ways.  The  matter  of  unification  was  first 
placed  upon  an  international  basis  by  the 
Intemational  Congress  of  Anthropologists 
held  at  Monaco  in  1906.  The  unification 
process  was  carried  still  further  at  the  Qeneva 
Congress  in  1912.  There  remain  for  con- 
sideration at  some  future  Congress  the  gen- 
eral skeletal  measures,  exclusive  of  the  cra- 
nium and  lower  jaw. 

The  work  of  the  special  Intemational  Com- 
missions rightly  forms  the  basis  of  Wilder's 
Laboratory  Manual.  However  his  statement 
on  page  vi  of  the  Preface,  that  the  period- 
icals in  which  the  reports  of  the  labors  of  the 
two  Commissions  '^  appeared  were  exclusively 
European,*'  is  incorrect;  for  a  report  from 
the  reviewer's  pen,  of  the  work  accomplished 
at  Geneva,  translated  from  the  official  copy 
of  Dr.  Rivet,  chief  recorder  of  the  Com- 
mission, appeared  both  in  Science^  and  in  the 
American  Anthropologist  for  the  year  1912. 

To  the  measures  accepted  by  intemational 
agreement,  the  author  adds  a  convenient  and 
useful  list  of  general  skeletal  measures,  as 
well  as  angles  and  indices.  No  mention  is 
made  of  the  Sphenomaxillary  angle,  which 
might  well  find  a  place  even  in  an  abridged 
manual.  His  enumeration  of  instruments  and 
description  of  the  manner  in  which  they  are 
employed  are  done  with  a  thorough  knowledge 
of  the  difficulties  which  beset  the  beginner. 
The  pages  devoted  to  simple  biometric  meth- 
ods were  written  for  the  si)ecial  benefit  of 
the  student,  whose  chief  interest  is  in  morpho- 
logrical  relations,  and  whose  mathematical 
ability  and  training  are  not  sufficient  to  en- 
able him  to  follow  abstruse  biometric  methods. 

To  the  laboratory  student  of  the  subject, 
Wilder's  Manual  is  recommended  for  its  lu- 
cidity and  conciseness,,  as  well  as  for  the 
author's  ability  to  transmit  a  maximum 
amount  of  his  own  x>ervading  enthusiasm  for 
the  subject  by  means  of  the  printed  page. 

1  Vol.  XXXVL,  603-608,  November  1,  1912. 
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For  good  meaBure,  two  instructiye  appendices 
are  added:  A,  Measures  of  Skulls  of  93  In- 
dians from  Southern  New  England;  B.  Bodily 
Measures  of  100  Female  College  Students. 
Oeorge  Grant  MagCurdy 

YaLB  TJNIVIRSITTy 

Ksw  Havin,  Conn. 


THE  PRODUCTION  OF  BIOLOGICAL 
STAINS  IN  AMERICA 

Bacteriologists,  during  the  war  time,  were 
often  hindered  in  important  work,  sometimes 
involying  matters  of  health  control,  by  the 
lack  of  dyes  ^ich  they  were  accustomed  to 
use  for  staining.  Some  laboratories  were 
provided  with  a  sufficient  supply  of  Griibler 
stains  to  use  all  through  the  war  and  are  only 
now  running  out  of  this  supply;  but  others 
were  early  forced  to  buy  stains  of  American 
manufacture.  Some  of  the  American  stains 
were  so  poor  as  to  be  unhesitatingly  con- 
demned, others  although  enough  for  some 
purposes  were  not  suitable  for  the  particular 
objects  of  bacteriologists,  while  others  were 
so  variable  as  to  be  unreliable. 

Now  that  the  war  is  oxer,  biological  scien- 
tists and  their  supply  houses  are  faced  with 
the  problem  whether  to  urge  the  importation 
again  of  German  stains  (which  can  now  be 
done  only  with  special  permit)  or  to  encour- 
age the  establishment  of  an  American  source 
of  supply.  As  scientists  we  have  no  objection 
to  the  use  of  German-made  materials,  and  if 
no  other  solution  of  the  problem  can  be  found 
we  will  be  willing  enough  to  consider  the 
Griibler  stains  standard  again,  as  soon  as  they 
can  be  freely  obtained.  From  the  standpoint 
of  national  independence,  however,  it  seems 
well  first  to  see  what  American  producers  can 
do  for  us  in  this  line,  especially  when  it  is 
considered  that  certain  stains  are  important 
to  public  health  and  that  we  ought  to  be  able 
to  coimt  on  an  uninterrupted  supply  if  there 
should  ever  be  a  new  national  emergency 
yrheti  importation  would  become  impossible. 

The  Committee  on  Bacteriological  Technic 
was  asked  by  the  Society  of  American  Bac- 
teriologists to   look   up   the  matter,   to   see 


whether  reliable  stains  can  be  obtained  in  this 
country  and  further  to  see  what  can  be  done 
to  protect  bacteriologists  against  the  unsatis- 
factory stains  that  are  put  upon  the  market. 
Upon  looking  into  the  situation  we  find  that 
all  the  bacteriological  dyes,  and  nearly  the 
whole  list  of  biological  anilins  are  produced 
in  America  in  reliable  form.  The  chief  diffi- 
culty is  that  there  are  too  many  competitors 
in  the  field  for  such  a  small  line  of  business. 
Griibler  apparency  examined  all  the  available 
textile  dyes  and  determined  which  were  useful 
to  biologists,  standardizing  them  so  that  the 
stcuns  bearing  his  name  were  uniform.  Then 
he  sold  them  at  a  high  percentage  profit,  but  a 
perfectly  legitimate  profit,  considering  the 
labor  he  saved  biologists  by  the  study  he  gave 
the  subject.  A  number  of  American  con- 
cerns, attracted  by  the  great  difference  be- 
tween the  cost  of  crude  dyes  and  the  price  of 
biological  stains,  have  thought  to  realize  quite 
a  profit  from  the  business,  and  have  begun 
the  '^ manufacture  and  standardization''  of 
biological  dyes— often  to  their  own  discom- 
fiture, but  always  to  the  discomfiture  of  the 
users  of  the  stains.  For  a  while  there  was 
success  for  all,  because  a  scientist  would  give 
any  firm  a  single  test;  but  ,1he  result  was  a 
needless  duplication  of  dyes  of  the  same 
name,  sometimes  alike,  but  often  different, 
and  also  the  introduction  of  new  names  for 
old  dyes.  Although  some  of  these  concerns 
are  now  going  out  of  business,  the  confusion 
still  remains. 

Gradually  the  users,  or  at  least  the  dis- 
tributors, have  been  learning  which  houses 
are  manufacturing  the  most  satisfactory 
stains,  and  the  less  reliable  manufacturers 
have  been  forced  out  of  the  business.  But  the 
present  situation  is  such  that  the  future  im- 
portation of  German  stains  is  no  longer  re- 
garded as  impossible.  Fearing  competition 
from  abroad  as  well  as  from  the  unreliable 
concerns  at  home^  some  of  the  best  producers 
of  biological  stains  are  becoming  discouraged 
and  are  abandoning  the  effort  to  increase 
their  line.  Under  these  circumstances  the 
only  way  to   assure  the  continued  domestic 
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production  of  stains  is  through  the  coopera- 
tion of  scientists.  After  determining  some 
one  reliable  line  of  stains  we  should  make 
this  line  standard  as  the  Oriibler  stains  were 
once,  and  discourage  the  entrance  of  new 
manufacturers  into  this  rather  limited  field. 
The  line  selected  as  standard  need  not  be  all 
the  output  of  any  one  laboratory;  but  the 
production  of  any  one  stain  in  several  differ- 
ent laboratories  is  an  unnecessary  waste  of 
effort.  All  the  distributors  of  stains  are 
anxious  to  avoid  this  sort  of  duplication,  and 
whenever  one  has  been  approached  in  the 
matter,  most  hearty  cooxieration  has  been 
assured  us. 

To  carry  out  this  program  means  consider- 
able preliminary  work  to  determine  which 
of  the  domestic  sources  of  each  stain  is  the 
most  reliabla  Although  we  have  consider- 
able light  on  this  subject  already,  and  can 
in  many  cases  make  private  suggestions  of 
possible  value  to  purchasers,  we  have  not  as 
yet  the  data  necessary  for  making  any  official 
statement  We  are  now  planning  a  series  of 
tests  of  the  most  important  bacteriological 
dyes  in  a  considerable  number  of  different 
laboratories,  the  outcome  of  which  may 
determine  our  future  action  in  the  matter. 
As  a  society  of  bacteriologists  we  are  of 
course  primarily  interested  in  the  most  com- 
monly used  bacterial  stains,  such  as  fuchsin, 
methylen  blue,  the  gentian  violet  group,  and 
the  prepared  blood  stains.  Secondarily,  how- 
ever, we  are  interested  in  securing  the  cooper- 
ation of  other  biologists  in  an  attempt  to 
standardize  eventually  the  whole  field. 

This  article  is  being  written  in  the  hopes 
of  securing  this  cooperation.  We  wish  to 
invite  other  biologists  as  individuals  and 
through  their  organizations  to  work  with  us 
in  the  matter.  Any  one  interested  in  our  pur- 
pose is  urged  to  communicate  with  the  com- 
mittea 

H.  J.  OoNN,  Chairman, 

Committee  on  Bacteriological  Technic,  of 
the  Society  of  American  Bacteriologists 

AOBIGULTUKAL  EZPSBIMSNT  STATION, 

Gbnkva,  N.  Y., 
March  1,  1921 


SPECIAL  ARTICLES 

THE  8TRUCTURB  OP  THE  STATIC  ATOM 

In  attempting  recently  to  derive  the  con- 
ditions which  determine  the  stability  of  chem- 
ical molecules  I  was  impressed  by  the  im- 
portance of  the  part  played  by  Coulomb'«  law 
of  inverse  square  forces  between  charged 
particles.  In  fact,  by  considering  a  static 
arrangement  of  electrons  according  to  the 
models  which  I  proposed  two  years  ago,  and 
calculating  the  total  potential  energy  by 
Coulomb's  law,  I  have  found  it  possible  not 
only  to  determine  the  relative  stability  of 
various  substances  but  to  calculate  with  rea- 
sonable accuracy  the  heats  of  formation  of 
compounds  even  of  widely  varying  types. 

In  all  such  calculations,  however,  it  is  nec- 
essary to  assume  that  the  electrons  are  kept 
from  falling  into  the  nucleus  by  some  un- 
determined force,  for  Coulomb's  law  alone  can 
not  account  for  this.  According  to  Bohr's 
theory  of  atomic  structure,  the  requisite  re- 
pulsive force  is  nothing  more  than  centrif- 
ugal force  due  to  rotation  of  the  electrons 
about  the  nucleus.  This  theory  has  been  so 
remarkably  successful  in  accounting  for  the 
spectra  of  hydrogen  and  helium  that  the 
fundamental  assumption  of  movement  about 
the  nucleus  has  seemed  justified,  notwith- 
standing the  fact  that  this  violates  all  our 
classical  laws  regarding  the  radiation  of 
energy  from  accelerated  electrons. 

From  the  chemical  point  of  view  it  is  a 
matter  of  comparative  indifference  what  the 
cause  of  the  repulsive  force  is,  so  long  as  it 
exists.  I  therefore  endeavored  to  find  what 
law  of  repulsive  force  between  electrons  and 
positive  nuclei  would  produce  an  effect 
equivalent  to  the  centrifugal  force  of  Bohr's 
theory. 

According  to  Bohr  the  average  kinetic 
energy  in  any  atom  or  molecule  is  half  as 
great  as  the  average  potential  energy,  but 
opposite  in  sign.  I  therefore  now  assume  that 
this  energy,  which  Bohr  called  kinetic,  is 
another  form  of  potential  energy  dependent 
upon  certain  quantum  changes  in  the  electron. 
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From  this  potential  energy  it  is  then  easy  to 
determine  the  law  of  repulsive  force. 

The  result  of  this  analysis  is  that  we  may 
regard  the  force  between  any  nucleus  of 
charge  Ze  and  an  electron  of  charge  e  as  con-  • 
sistin^r  of  two  parts  which  act  independently. 
The  first  is  the  Coulomb  attractive  force  F^ 
given  by 


where 


F.-    ^   • 


(1) 


The  second  forccv  which  we  may  call  the 
quantum  force  is  a  repalsive  force  F,  given 
by 


(2) 


In  these  equations  r  is  the  distance  between 
the  electron  and  the  nudeuSy  m  is  the  mass  of 
the  electron,  h  is  Planck's  quantum,  and  n  is 
an  integer  denoting  the  quantum  state  of  Ihe 
electron.  This  repulsive  force,  varying  in- 
versely as  the  cube  of  the  distance,  is  re- 
markable in  that  it  is  independent  of  the 
charge  on  the  nucleus.  It  is  to  be  noted 
especially  that  an  electron  which  has  not 
undergone  any  quantum  change  and  for  which 
therefore  na=0,  follows  Coulomb's  law  accu- 
rately. Thus  presumably  )9-rays  in  passing 
through  an  atom  will  be  acted  on  only  by 
the  usual  law. 

It  can  be  readily  shown  that  under  the 
influence  of  these  two  forces  an  electron  will 
be  in  stable  equilibrium  when  it  is  at  a  dis- 
tance from  the  nudisus  equal  to 


n'oo 


where  a^  is  given  by 


ao« 


(3) 


(4) 


This  result  is  identical  with  that  for  the 
radius  of  the  orbit  in  Bohr's  theory,  but  of 
course  the  law  of  force  was  chosen  to  give 
just  this  result 

If  W  is  the  total  energy  of  the  system  with 
its  sign  reversed  we  obtain 


2Z<h 

r 


(5) 


TFo=- 


2TW 

h*      ' 


W 


Equation  (5)  has  no  equivalent  in  Bohr's 
theory  for  it  applies  to  the  transitions  between 
stationary  states.  The  first  term  in  the 
second  member  represents  the  Coulomb  poten- 
tial while  the  second  corresponds  to  the  quan- 
tum potential 

When  an  electron  has  settled  down  into  its 
position  of  equilibrium,  the  value  of  W  be- 
comes 


IT- 


(7) 


This  also  is  identical  with  the  result  obtained 
by  Bohr  for  the  total  energy  in  any  stationary 
state.  It  follows  from  this  that  the  Rydberg 
constant,  the  Balmer  series  and  all  other 
series  calculated  by  Bohr  can  be  obtained  by 
this  method  without  assuming  electrons 
moving  about  the  nucleus. 

If  the  electron  is  disturbed  from  its  position 
of  equilibrium  it  oscillates  about  this  position. 
From  equation  6  the  frequency  of  this  oscil- 
lation is  found  to  be 


4ir»Zhru^ 


(8) 


This  is  identical  with*  the  frequency  of 
revolution  of  the  electron  in  Bohr  atom. 
From  this  we  may  draw  a  definite  physical 
picture  of  the  mechanism  of  Ihe  transition 
between  two  states,  at  least  when  Z  is  large. 
Bohr  has  shown  that  under  these  conditions 
the  frequency  radiated  when  an  electron 
passes  from  one  circular  orbit  to  the  next 
inner  one  is  the  same  as  the  frequency  of 
revolution.  According  to  the  present  theory, 
if  the  quantum  number  of  an  electron  in  a 
stable  position  decreases  by  one  unit,  the 
electron  is  no  longer  stable  but  falls  towards 
its  new  position  of  equilibrium,  and  oscillates 
about  this  position.  It  then  radiates  its 
energy  of  oscillation  according  to  the  usual 
laws  of  electro-dynamics. 

One  of  the  greatest  successes  of  the  Bohr 
theory  is  that  it  accounts  for  certain  slight 
difPerences  between  hydrogen  and  helium  lines 
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by  the  nuclear  mass  correction.  This  correc- 
tion is  taken  care  of  in  the  present  theory 
with  the  same  accuracy  if  we  assume  a  slight 
modification  to  our  law  of  quantum  repulsion^ 
viz.  replace  equation  (2)  by 


'-(sy=^" 


M 


(9) 


where  M  is  the  mass  of  the  nucleus.  This 
seems  to  indicate  that  the  quantum  force  is 
due  to  an  interaction  between  the  electron 
and  the  nucleus  in  which  both  masses  play 
a  similar  role.  For  example,  it  may  be 
imagined  that  both  are  set  into  rotation  in 
opposite  directions  about  the  axis  connecting 
them. 

Sommerfield  has  accounted  for  the  fine-line 
structure  of  spectral  lines  by  considering  a 
relativity  correction  due  to  the  rapid  motion 
of  the  electron.  This  would  seem  to  be  ex- 
cellent proof  that  the  electrons  do  move. 
However,  it  is  possible  that  the  motion  resides 
within  the  electron  and  nucleus.  It  is  prob- 
ably significant  that  the  relativity  correction 
can  be  taken  into  account  in  the  present 
theory  if  we  substitute  in  equation  2  in  place 
of  n'  the  expression 


(n.  +  n,)-a.Z«(j  +  i). 


(10) 


where  a  is  a  constant  calculated  by  Sommer- 
feld.  A  consideration  of  this  equation  may 
lead  to  more  definite  conceptions  of  the 
structure  of  the  electron  and  nucleus.  The 
quantities  n^  and  n^  refer  to  what  Sommerfeld 
calls  angular  and  radial  quanta.  It  is  not 
yet  clear  just  what  interpretation  is  to  be 
placed  upon  these  in  the  present  theory  but 
they  are  evidently  only  of  secondary  impor- 
tance in  determining  the  forces  between  the 
electrons  and  the  nucleus. 

When  we  consider  other  atoms  such  as 
helium  it  seems  as  if  the  new  theory  may  lead 
us  much  further  than  the  usual  theory,  for 
the  determination  of  equilibrium  positions 
under  static  forces  is  extremely  simple  com- 
pared to  the  corresponding  dynamical  prob- 
lem.    Furthermore  we  are  not  troubled  by 


mysterious  quantum  conditions  which  are 
theoretically  ai>plicable  only  to  periodic  orbits 
while  the  calculated  orbits  in  atoms  are  not 
periodic 

At  present  I  am  studying  the  spectra  of 
helium  and  lithium  from  this  viewpoint.  The 
following  tentative  conclusions  may  be  stated. 

The  quantum  force  between  quantized 
electrons  is  not  as  simple  as  between  electrons 
and  nuclei.  The  quantum  force  between  elec- 
trons on  opposite  sides  of  a  nucleus  is  one  of 
repulsion  whose  magnitude'  is  approximately 
given  by  equation  (2)  if  the  quanta  are  all 
of  the  "  angular ''  type,  but  is  considerably 
less  when  the  quanta  are  of  the  ^^  radial "  type. 
But  if  the  electrons  are  on  the  same  side  of 
the  nucleus,  the  quantum  force  between  elec- 
trons is  one  of  attraction,  also  given  approxi- 
mately by  equation  (2).  Thus  if  one  of  the 
electrons  in  the  helium  is  uniquantic,  and  the 
other  one  is  diquantic,  the  latter  can  take 
equilibrium  positions  either  on  the  opposite 
side  of  the  nucleus  from  the  uniquantic  elec- 
tron or  on  the  same  side.  This  perhaps  ex- 
plains the  fact  that  helium  (as  well  as  other 
elements  with  two  outer  electrons  such  as  cal- 
cium, etc.)  has  two  separate  complete  sets  of 
spectra  (helium  and  parhelium);  It  is  also 
in  accord  with  the  remarkable  facts  in  regard 
to  the  helium  spectrum  which  were  recently 
pointed  out  by  Franck  and  Eeiche. 

These  properties  of  the  electron  are  in  full 
accord  with  those  which  are  needed  to  ac- 
count for  chemical  relationships.  The  new 
theory  fulfills  the  predictions  of  O.  N.  Lewis 
who  in  1916  wrote^  in  reference  to  Bohr's 
theory: 

Now  this  is  not  only  inconsistent  with  the  ac- 
cepted laws  of  electromagnetics  but,  I  may  add,  is 
logically  objectionable,  for  that  state  of  motion 
which  produces  no  {Aysical  effect  whatsoever  may 
better  be  called  a  state  of  rest. 

It  is  also  in  accord  with  the  conclusion 
which  I  gave  in  a  paper  entitled  ^'  The  proper- 
ties of  the  electron  as  derived  from  the  chem- 
ical properties  of  the  elements,"*  viz.: 

1  Jour.  Amer,  Chem.  Boo,,  38,  773  (1916). 
tFhys.  nev.,  8,  300  (1919). 
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How  can  these  resulte  be  reconciled  with  Bohr 's 
theory  and  with  our  usual  conception  of  the  elec- 
tron f  It  is  too  early  to  answer.  Bohr's  station- 
ary states  and  the  cellular  structure  i>ostulated 
above  have  many  points  of  similarity.  It  seems 
that  the  electron  must  be  regarded  as  a  complex 
structure  which  undergoes  a  series  of  discontinu- 
ous changes  while  it  is  being  bound  by  the  nu- 
cleus or  kernel  of  an  atom.  There  eeems  to  be 
strong  evidence  that  an  electron  can  exert  mag- 
netic attractions  on  other  electrons  in  the  atom 
even  when  not  revolving  about  the  nucleus  of  the 
atom. 

Irving  Lanomuir 

BSSXAROH  IiABOKATORTy 

General  Electric  Ck)., 
Schenectady,  N.  T., 
March  8,  1921 


THE  OKLAHOMA  ACADEMY  OF 
SCIENCE 
The  ninth  annual  meeting  was  held  in  Oklahoma 
City  on  February  11,  at  the  State  University,  Nor- 
man, on  February  12.    The  following  papers  were 
read: 

Presidential     Address:     Seaearch     in    secondary 

schools:  A.  F.  Beiter. 
The  orgcmieation  of  a  research  council  in  OkUi- 

homa:  Guy  T.  Williams. 
On  the  affiliation  of  the  Oklahoma  Academy  of 

Science  vith  the  American  Association  for  the 

Advancement  of  Science:  L.  B.  Nice. 
The  ceremonies  and  rites  incident  to  eating  peyote 

among  the  Cheyenne  Indians:  J.  B.  Thorurn. 
The  intrinsic-extrinsic  mechanism  of  heredity  and 

variation:  H.  H.  Lane. 
An  eccentric  hen — anatomically   excused:   A.   F. 

Better. 
On  the  non-singular  cubic:  Nathan  Ai/tschiller- 

COURT. 

A  survey  of  the  taxation  system  of  Oklahoma:  F. 
F.  Blachlt. 

The  teaching  efficiency  of  motion  pictures  meas- 
ured in  terms  of  results  secured  under  school- 
room conditions:  J.  W.  Sheppard. 

Where  did  the  Indians  of  the  Great  PUdns  get  their 
fiintf  Chas.  N.  Gould. 

An  objective  view  of  education  in  Oklahoma: 
MiRiAH  E.  Oathan-Blachlt. 

The  most  important  scientific  spot  on  earth:  Walt 
B.  Satlsr. 


An  observation  on  the  male  Diokcissel  during  the 

nesting  period:  Ed.  Grarb. 
The  genetic  evidence  of  a  multiple  (triple)  allelo- 
morph system  in  bruchus  and  its  relation  to  sex- 
limited  inheritance:  J.  K.  Breitenbrecher. 
Some  studies  with  complement   deficient  guinea 

pigs:  H.  S.  Moors. 
The  migration  path  of  the  germ  ceUs  in  fundulus: 

A.  Richards  and  J.  T.  Thompson. 
Nesting  of  mourning  doves  at  Norman  in  19S0: 

Margaret  M.  Nice. 
Some  notes  on  winter  hvrds  around  Norman  in 

1920-Bl:  Margaret  M.  Nice. 
A  comparison  of  the  rate  of  diffusion  of  certain 
su^stamoes^    particularly    the    food    maieriaHSf 
engymes  and  pro-enzymes:  Alma  J.  Neill. 
'  Further  observations  on  tonus  rhythms  in  dia- 
phragm muscle:  L.  B.  Nice  and  A.  J.  Neill. 
A    child's    deviations    from    truth:    Sophia    B. 

Altschiller-Oottrt. 
The  range  of  vocabulary  at  eighteen  months  of 

age:  Miriam  E.  Oatman-Blachly. 
Selatian  of  science  to  art:  Lucille  Carson. 
The  bank  of  Missouri:  J.  Ray  Cable. 
A  plan  to  reach  the  Orinoco  sources:  T.  A.  Ben- 

drat. 
The  cliff -dwetters  <n  Mesa  Verde  Fork,  Colorado: 

C.  W.  Shannon. 
A  trip  across  the  Navajo  desert:  Juanita  Ramsey. 
Evidence  on  the  Fennsylvania  glaoiation  in  the 

Arbudkle  Mountains:  S.  Weidman. 
Toy  ah,  Texas,  oU  pool:  Bess  Mills. 
The  Marietta  syndine  and  its  effect  upon  the 
physiography  of  Love  County:  Fred  Bullard. 
Deep   tests   in   southwestern   Oklahoma:   Waldo 

Ports. 
FrotoBoa  of  Colorado:  T.  C.  Carter.     (Read  by 

title.) 
The  grand  period  of  growth  of  root-hairs:  R.  E. 
Jeffs.    (Read  by  tHle.) 

During  the  session  it  was  voted  to  affiliate  the 
Oklahoma  Academy  of  Science  with  the  Ameri- 
can Association  for  the  Advancement  of  Science 
forming  two  classes  of  members,  local  and  na- 
tional. 

It  was  also  voted  to  establish  a  State  Research , 
Council   in  the   Oklahoma    Academy    of    Science 
along  the  same  plan  as  the  National  Research 
Council 

It  was  further  voted  to  establish  a  Natural  His- 
tory Exchange  for  the  purpose  of  assistance  in 
building  museums  in  the  colleges  and  high  schools 
of  the  state. 
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The  following  resolutioiiB  were  adopted: 

1.  Whebxas,  it  18  highly  desirable  to  save  the 
wild  life  in  the  state,  the  Oklahoma  Academy  of 
Science  places  itself  on  record  as  favoring  the 
making  of  all  state,  municipal  or  other  public 
lands  and  waters  into  game  preserves. 

2.  Whereas,  hawks  and  owls  have  been  shown 
by  the  United  States  Biological  Survey  to  be  of 
far  more  benefit  to  agriculture  than  injury,  the 
Oklahoma  Academy  of  Science  places  itself  on 
record  against  the  bill  now  pending  in  the  Okla- 
homa legislature  to  put  a  bounty  on  these  birds. 

3.  Whereas,  the  Oklahoma  Academy  of  Science 
wishes  to  encourage  research  in  all  branches  of 
science,  and  good  library  facilities  are  absolutely 
necessary  for  such  work,  the  Oklahoma  Academy 
of  Science  places  itself  on  record  in  favor  of  pass- 
ing the  bill  now  before  the  Oklahoma  legislature 
to  appropriate  $50,000  to  establish  a  State  Indus- 
trial Library  at  the  University  of  Oklahoma.  ^ 

4.  Whereas,  it  is  to  the  best  interest  of  science 
in  the  United  States  to  have  the  metric  system  to 
be  the  standard  of  weights,  the  Oklahoma  Acad- 
emy of  Science  places  itoelf  on  record  in  favor  of 
the  bill  now  pending  before  the  United  States 
Congress  to  change  from  our  present  standard  of 
weights  to  t)te  metric  system. 

5.  Whereas,  complete  protection  of  the  natural 
parks  of  the  United  States  is  essential  to  the 
happiness  of  the  people  for  all  generations  to 
come,  and 

Whereas,  the  Smith  bill  which  has  recently 
passed  the  united  States  Senate  and  is  now  pend- 
ing in  the  House,  and  also  the  Walsh  bill,  pending 
in  the  Senate,  would  throw  open  the  Tellowstone 
National  Park  to  predatory  wealth,  thus  depriving 
the  people  of  one  of  the  most  beautiful  pleasure 
spots  in  the  world,  the  Oklahoma  Academy  of  Bei- 
ence  places  itself  on  record  as  being  opposed  to 
^both  of  these  bills. 

The  following  officers  were  elected  for  the  en- 
suing year: 

PreMent,  J*.  B.  Thobum,  Oklahoma  City. 
First  Vice-preMeni,  Guy  Y.  Williams,  Norman. 
Second  Vice-president,  B.  O.  Whitenton,  Still- 
water. 
Secretary,  L.  B.  Nioe,  Norman. 
Treasurer,  H.  L.  Dodge,  Norman. 
Curator,  Fred  BuUard,  Norman. 

L.  B.  Nice, 
Secretary 
Norman,  Okla. 


THE  WESTERN  SOCIETY  OF  NAT- 
URALISTS—NORTHWEST 
SECTION 

The  Northwest  Section  of  the  Western  Society 
of  Naturalists  met  at  the  Oregon  Agricultural  Col- 
lege, Oorvallis,  Friday  and  Saturday,  November 
26  and  27,  1920.  The  following  papers  were  pre- 
sented at  the  session  Friday  afternoon; 


Explosion  of  crab  spermatoeoa:  Nathan 
Fasten,  Oregon  Agricultural  Ck>Ilege. 

Some  early  hotatnisU  of  the  Northwest  (illua- 
trated) :  Albert  E.  Sweetser,  University  of  Ore- 
gon. 

A  fossil  cetacean  from  the  Miocene  of  Newport, 
Oregon:  E.  L.  Packard,  University  of  Oregon. 

Neuromotor  apparaius  in  oUiates:  H.  B. 
YooOM,  University  of  Oregon. 

Records  tfi  eugenics:  Catherine  W.  Besklet, 
University  of  Oregon. 

Friday  evening  a  dinner  to  the  visiting  biolo- 
gists was  given  at  Waldo  Hall  by  the  Biological 
Club  of  Oregon  Agricultural  College.  The  pro- 
gram fc^lowing  the  dinner  consisted  of  a  sym- 
posium on  "Biology  in  its  relation  to  the  develop- 
ment of  the  Northwest."  The  subject  was  dis- 
cussed fr(»n  the  following  standpoints: 

Forestry:  H.  S.  Newens,  Oregon  Agricultural 
College. 

Horticulture:  W.  S.  Brown,  Oregon  Agricul- 
tural College. 

Zoology:  Trevosl  Kinoaid,  University  of  Wash- 
ington. 

Fisheries:  E.  Victor  Shith,  University  of 
Washington. 

Fish  Parasitism:  Nathan  Fasten,  Oregon 
Agricultural  College. 

Biological  Stations:  Geo.  B.  Bigo,  University  of 
Washington. 

Dr.  S.  M.  Zeller,  of  Oregon  Agricultural  Col- 
lege, was  elected  secretary  for  the  coming  year. 
It  was  decided  to  hold  the  next  meeting  at  the 
University  of  Waddngton,  Seattle,  during  the 
Thanksgiving  recess,  1921.  The  Northwest  Sec- 
tion embraces  Oregon,  Washington,  Idaho,  Mon- 
tana, Wyoming  and  British  Columbia. 

Geo.  B.  Rigg, 
Secretary 
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vodor  Uo  iaokraetor  aad  oh 
looordo  tho  fondt.  la  omo  of  4 
ol  aatopi^  ho  followi  tho  1 


labocatoriotaroopoa  tooarotadoato.    Tho 
raoono  aio  «oat  la  tho  Colltgo  DiqiOD- 
aad  ia  oliaiaal  wock  la  modioJ^ 
idiai 


•*nr. 


rSohool- 


rooonoiapatl 


0  poriod  ol  dz  wooka  duiinc  Jaao  aad  July  wUlS 
mm  thato  to  a  oaffieioat  numbor  of  appUoaoto. 


the  Secratary  of  the  College. 
B97  Oreace  Stnet  Syracuae,  N.  Y. 


Johns  Hopkiiis  University 

MecOcsa  School 

no  Madlool  Sohool  li  in  lattgnd  Part  of  tho  VnlTonltT  aad 
U  U  dooo  AflUiaUoa  wlththo  Johni  Hopklna  Hoopital 

ADMISSION 

Coadidates  for  admiadon  miut  be  graduatea  of  approTod 
eoDegea  or  adentlflc  aohoola  with  at  leaat  two  roar'a  inatruotlon, 
indadlng  laboratory  work,  in  ChemlBtry,  ana  one  year  each  in 
phjaica  and  biolosr,  together  with  erldenoe  of  a  reading  knowl- 
edge of  French  and  German. 

Eaoh  claaa  la  limited  to  90  atndonta,  man  and  women  being 
admitted  on  the  same  terma.  Except  in  unutHoi  drewiutancet, 
amUeaUons  for  admiaHon  tHtt  fwi  oe  eontidered  after  Juiy  I0L 

If  Tacandea  ooenr,  atndenta  Arom  other  Instltntlons  dedring 
adTaaeed  atandlnsr  may  be  admitted  to  tho  aeoond  or  third  year 
proTlded  they  fmfill  tul  of  oar  xequirementa  and  preaent  ex- 
oaptloBal  qoaililflatlona. 

INSTRUCTION 

1 '^  5!?^J??5  ^S?'^*^^"  *>»•  ^•■^7  n«««rt  Odober  1  and 
wmmih»  third  TTaeodar  in  June.  Tho  ooarae  of  Inatraeton, 
S^^^P'**/'?^./^*'"  ■'><^  eapodal  emphaaia  ia  laid  npon  prao- 
ttod  work  in  the  laboratorlee,  in  the  waida  of  tho  Hoapitaf  and 
iathoDlapenaaiy.  *^ 

TUITION 

The  charge  for  taitlon  la  82S0  per  annam,  payable  in  throe 
Inatalmonta.  lliere  are  no  esctra  feea  except  for  rentd  of  mioro- 
Boope,  certain  expendTo  aappllea,  and  laboratory  breakage. 

The  aanaal  anaoanoemont  and  applioatioa  Uanka  may  bo 
obtained  by  addioadng  tho 

Dean  of  tho  Johna  Hopklao  Modica  School 

Waohlnston  aad  MooueMnt  Sta.      BALTBIORE,  M.  D 

SUMMER  WORK  FOR  GRADUATES 

IN  MEDICINE 

Beginning  Taeaday.  Jane  6th,  and  ending  Thnnday,  Joly 
16«h,  a  ooono  in  modloal  diagnoda,  indading  laboratory  exeiw 
does  in  dinied  pathology  and  demonstrations  in  pathdogicd 
anMomy,  win  be  oflbied.  The  ooane  will  be  limited  to  lipeniu 
■tadenta,  fee  flOO.    AppUcationa  ahoald  bo  made  to  the  Dean's 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{MMtmbliMbed  in  X834) 

ADMISSION:  All  students  entering  the  Freshmsit 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  mnst  include 
Chemistry  (General  and  Oiganic),  Ph3r8icsand 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 

COBIBINED  COUBSES:  Premedicaloow^of  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  sjrstematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  mdmitted  to  all  Sehoole  of  the 
College  of  Medicine 

For  bulletins  and  sll  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  LrR« 
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Marine  Biological  Laboratory 

Wood*  Hol«.  MaM. 

INVESTIGATION     r^Mlti,,  for  n»>,uAbi  Z>o«i^ 
EmDzjoloffT,  Fnynoiocyi  and  Bot- 
Batir*  Y*ar             uij.     Biihty-foar  pxlrate  labon- 
torlea,  $100  each  for  Dot  orer  thrse 
rnonthf.     Thirty  tables  are  avail- 
able for  beginner!  in  raeareh  who 
desire  to  work  onder  the  direction 
of  memben   of  the  stalT    The  fee 
forniohatableii|tM>.00. 

INSTRUCTION     SSLTSt^'lSi'.'SSSir^^SSSl 

Eaoh  ooarse  reqairei  the  ftill  ttme 
ofthettadent.    Fee,  $75.    Aleotore 
ooane  on  the  Philoaophical  Aspeoti 
of  Biology  and  Allied  Seienoes  ii 
also  ofliBred. 

SUPPLY               Aninuas  and  plants,  preserred,  Ut- 
^^Jrr^lT^^.^        ing,  and  in  embryonic  stages.    Pre- 
DEPARTMENT        serred   material    of  fai^tTpes  of 
^          .....          animals  and  of  Algae,  FongiLiTeiw 
OpMiUMBirtiraYMr     worU  and   MMtSTftiniished    for 
dasswork,  or  for  the  mnsenm.    Li  ?• 
ing  material  ftimished  in  season  as 
ordered.       Mioroseopie    slides  in 
Zoology,  Botany,  Histology,    Bac- 
teriology.   Price  lists  of  £>ologieal 
and  Botanical  material  and  Micro- 
scopic Slides  sent  on  application. 
State  whidk  is  desired.    For  price 
lists  and  all  information  regarding 
material,  address 

GEO.  M.  GRAY.  Corator.  Woods  Hola.  Maaa. 
Dirsetor,  Marine  Biological  Laboratory,  Woods  Hole,  Mass. 

Yale  University 

SCHOOL  OF  MEDICINE 

AiBluied  wiih  ih.  New  H.Ta  Hoqiitel 
and  New  Haven  DupeoMiy 

109th  SeHkm 

Reoigaiiized  on  a  liill-tiine  bant 

of  two  years  (or  its  equivalent)  of  college 
mcluding  general  biology,  physics,  general 
and  organic  chemistry,  physical  chemistry 
or  laboratoiy  physics,  and  either  French 
or  Geniian. 

ALL  OF  THE  GENERAL  FACILITIES 
OF  THE  UNIVERSITY  ARE  AVAIL. 
ABLE     TO     MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  b 
limited,  applications  must  be  made  before 
June  1 5. 

Dean,  Yale   University  School 
of  Medicine 

NEW  HAVEN,  CONN. 

NOW  READY 

The  Physics  of  the  Air 

By  WILUAM  J.  HUMPHREYS,  PluD. 

Wsa^KBunsa 
A  ratioiud  and  daductiva  traadsa  on  the  phyaict  of 
the  tttmoipheva.    Of  great  valu*  to  nMCMCologists» 
physicisCB  and  tbe  aviator* 

678  PaflM,  UluMwt^,  Imkz,  Svo.    Prin,  ^5 
Addrass  onfers  and  inqokies  to 

THE  FRANKLIN  INSTITUTB 

PHILADELFHIA,  U.  S.  A. 

}                                                                              1 

E 
L 

T                                             C 
H                                            T 

E                                             I 

L                                             C 

c                               o 

O                                            V 

E 
N 
S 

New  type  double  walled  Theleo  Oven 

Automatkaily  controUed. 

need  be  without  one. 

Write  for  Dms€HpHif€  Lifrafurm 
Manufactured  by 

The  Thenno  Kectric  Instrument  Go. 

8  Johnaon  Street          NEWARK,  N.  J. 

Memoirs  of  the  Wlstar  Institate  of  Anatomy  and 
Bidoey.    No.  6,  1915 

THE  RAT 

Data  and  Refmne*  Tables.    278  Pages.    M  Tables. 
CMnpuJTaiid Edited  by  HENRY  H.  DONALDSON. 

The  Wistar  Institnte             Phlladelpliia,  Pa. 

Zoologist,  Geneticist,  Ph.D. 

ten  years  experience  in  college  teach- 
ing, would  welcome  change  giving  op- 
portunity to  devote  part  time  to  re- 
search.   Address  A,  care  of  SCIENCE, 
Garrison,  N.  Y. 
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The  Journal  of  General  Physiology 

EOrrCD  BY 
JACQUES  LOEB,  New  York»  N.  Y.  W.  J.  V.  OSTERHOUT,  Cwnliridge,  Mam. 

CONTENTS  OF  VOLUME  III,  No.  4,  MARCH  20,  1921 

OsTBXHOUT,  W.  J.  y.    A  theory  of  injury  and  recovery.     IL  Experiments  with  mixtures. 

BxoDT,  a4MUKL.    The  rate  of  ovulation  in  the  domestic  fowl  durins  the  pullet  year. 

Fow,  Wallace  O.    The  phagocytosis  of  solid  particles.    L  Quarts. 

Fkkh,  Wallaob  O.    The  phagocytosis  of  solid  particles.     IL  Carbon. 

FOX,  H.  MmiBO.  An  investigation  into  the  cause  of  the  spontaneous  aflrsrresration  of  flagel- 
lates and  into  the  reactions  of  flagellates  to  dissolved  oxygen.     Part  L 

Fox,  H.  Muinto.  An  investiflration  into  the  cause  of  the  spontaneous  assreffation  of  flagel- 
lates and  into  the  reactions  of  flagrellates  to  dissolved  oxyeren.    Part  IiT 

OouLTSB,  Calvxk  B.  The  equilibrium  between  hemolytic  sensitiser  and  red  blood  cells  in 
relation  to  the  hydrogen  ion  concentration. 

Bob,  Lewis  B.  Summation  of  dissimilar  stimuli  applied  to  leaflets  of  sensitive  briar 
(Schrankia). 

Bbookb,  Matilda  Moldxhbauxb.  Comparative  studies  on  respiration.  XV.  The  effect  of  bile 
salts  and  of  saponin  upon  respiration. 

IXMAH,  O.  L.  Comparative  studies  on  respirationi  XVL  EiSects  of  hypotonic  and  hyper- 
tonic solutions  upon  respiration. 

LoKB,  Jaoquxb.     Further  observations  on  the  production  of  parthenoirenetic  froflrs. 

Lose,  Jacques.     Chemical  and  physical  behavior  of  casein  solutions. 

LoEB,  Jacques.     Colloidal  behavior  of  proteins. 

Subscription  price  per  year  (one  volume),  SS.OO 
PUBL18MMD  BIMONTHLY  BY 

The  Rockefeller  Institute  for  Medical  Research 

Arenu*  A  And  (^h  St.,  N«w  York 


NEW  ANALYTICAL  BALANCE 

t 

.  With  special  calibration  on  beam 
enabling  operator  to  weigh  up  to  xo 
mgms.  on  beam — thus  eliminating  the 
use  of  small  fractional  weights. 

RAPID— GUARANTEED  ACCURATE 

Capacity — 200  gms. — Sensitiveness 
x/io  mgm. 

Beam,  stirrups,  and   pans  released 
by  one  operation. 

Immediate  Delivery 

Description  sent  upon  request 


PALS  COMPANY 

Complete  with   set  of  analytical    ^m^  nn  Laboratory  Apparatus 

a/«^-4/j  100  gm.  down  -    -    -    5o7.lS      90.94  Maiden  Uoe,  New  York,  N.Y. 
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/  Was  designed  to  tak^  the  place  of  the  compli- 

cated and  neifcssaril}^  costly  apparatus  used  in 
measuring  acidltj^  or  alkalinity.  The  appara- 
tus is  iy  far  the  simplest  j?e/  designed,  without 
sacrifidng  accuracy  and  facility.  The  cost  is 
very  much  lower  than  other  apparatus  on  the 
market  Its  use  and  the  theory  of  measuring 
H'ions  is  clearfy  described  in  our  publication  on 
this  subject.     We  solicit  your  inquiry. 

To  be  demonstrated  at  the  Spring  Meeting  of  the 
American  Chemical  Society  at  Rochester 


Laboratory  Apparatus,  Glassware,  Chemicals 
ROCHESTER,  N.  Y. 

Our  Bulletin  100,  on  this  subject,  is  now  available 
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XI 


%aPi[KAL:^Dvi.i»Hmi#     % 


/     V 


In  every  laboratory  where  electricity  is  used,  there  is  need  for 

variable  resistances — and  to  meet  such  requirements 

we  ofiFer  a  well  tried  series  of 

"JAGABr  SLIDING  CONTACT 

TUBE  RHEOSTATS 

Hundreds  of  them  have  been  sold  during  the  past  three  years,  to  various  Govern- 
ment Departments,  Universities,  Colleges,  Technical  Schools,  Industrial  Com- 
panies, etc. — and  have  "made  good"  imder  every-day  service  conditions. 

WRITE  FOR  ILLUSTRATED  DESCRIPTIVE  BULLETIN  9S7 


JAMES  a  BIDDLE 

1211-13  ARCH  STREET,  PHILADELPHIA 
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Announcement ! 

WE  HAVE  BEGUN  THE  MANUFACTURE 
OF  THE  APPARATUS  REQUIRED  FOR 

Frost's  Little  Plate  Method 

far 

Obtaining  the  Bacterial  G>unt  of  Milk 

as  described  in  the 

Methods  of  Milk  Analysis 

Recently  puUithed  by 
THE  AMERICAN  PUaUC  HEALTH  ASSOCIATION 


For  ©r.  Frost's  description  of  the  method,  see  the  Journal  of  Infectious 
^Diseases  for  January 


Next  month,  in  this  space, 

We  Shall  Illustrate  the  G)inplete  Equipmetit 

Required  for  this  method 


FOR  INFORMATION  WRITE  FOR  BULLETIN  97^ 
TO  BE  ISSUED  SOON 

Central  Scientific  Company 

460  East  Ohio  Street  Chicago,  U.  S.  A. 


Digitized  by 


Google 


SCIENCE— ADVERTISEMENTS  riii 


The  Silverman  Illuminator 

A  new  eye  for  the  miorosoope 

Offen  important  advantages  (or  practically  crery  application  of  the  Microscope 

a— It  ahofws  mora  detail. 
b — A  clearer  and  better  defined  pi 
c-^Sevend  nofvel  methode  oi  iUun 
d — It  eavee  veiy  much  valuable  ti 
e— It  prewita  eye  etrmm.  eye  feti 
/ — It  can  be  lofwered  into  deep.  h< 
ff — It  givee  esculent  rasulta  for  v 
catiooa.  alao  in  oil  ixnmeraii 
i^It  can  be  uaed  with  any  Bilcro 

A  amall  cticular  tube  lamp 
•urrounda  tbe  objective  and  fur- 
niahea  a  difhiaed  and  unifonn  il- 
lumination directly  wfaera  it  ia 
needed.  Tbe  Silveiman  Illumi- 
netormarke 

A  Groat  Advaneo  in 
MIeroneopo  Illumination 

Per  OAle  by  all  tl 


Wffte  for 

BmBmHn  48 '6 


Ludwig  Hommel  &  Co. 

530-534  Fernando  St.  PITTSBURGH,  PA. 


Models 

Development 
of  FROG 


We  are 

preparing 

aeta  for 

Amphioxua 

and 

Aateriaa 

alao 


I}o  not  fail  to  %iifrUm  f^  tmt  dMerlptlv9  ckx»tU»r  of  modOs.    S^^eJaJ  tJjffgr 

General  Biological  Supply  House 

1177  EMt  55th  Street  CHICAGO,  ILLINOIS 
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COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

IMMBDIATB  DESIilVBRIBS. 
ASK  FOR  CATALOGUE  Id. 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION    INSTRUMENTS 

636-640  EAST  STATE  STREET 
TRENTON,  N.  J. 


Central  Bleetrieal  Syitem  of  Compton  Electrometer 


''....    should  do  much  to  stimulate  productive  research  in  this  field," 

HARRIS' 

SOIL   ALKALI 

By  FRANKLIN  STEWART  HARRIS,  Ph.D. 

Director  and  Agron^mUt,  Utah  Afp-icuUurcd  Experiment  Stationf  cmd 
Pro/esaor  of  Agronomy ,  lltah  Agriofdturai  CMlege. 

THE  above  commendation  came  from  a  man  of  prominence  in  the  important  field 
treated  in  this  authoritative  book.  Another  letter  refers  to  Harris'  '  Soil  Alkali'  as 
"  a  contribution  of  tremendous  importance  to  the  half  of  the  United  States  which  lies 
under  low  rainfall." 

Harris*  "  Soil  Alkali  "  has  ^»  pages,  6  by  7%— 33  figures— $2.60  net. 


EMERSON'S 

AGRICULTURAL   GEOLOGY 

By  the  late  FRBDBRICK  V.  BMBBSON,  Ph.D. 

THIS  important  agricultural  text-book  has  also  met  with  a  most  favorable  reception, 
and  is  being  widely  adopted  throughout  the  country. 
It  has  319  pages,  <S  by  9 — 116  figures — $3.60  net. 


If  you  have  not  seen  them,  send  for  TREE  EXAMINATION  copies— NOW. 


JOHN  WILEY  &  SONS,  Inc. 
432  Fourth  Avenue  NEW  YORK 
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h  Prevoitive  Medicine  IH^  '^'^  ^*^ 

Five  groups  of  diseases  are  considered  whose  etiology  ^^H^ts  their  classification  as 
preTenteble.  These  are  diseases  resulting  from  the  inv  <dbii  of  micro-organisms;  the 
iresalt  of  faulty,  deficient  diet;  the  result  of  unhygienic  or  insanitary  conditions  of 
employment;  the  result  of  the  puerperal  state;  and  those  transmitted  from  parent  to 
offspring.    These  diseases  are  important  causes  of  morbidity. 

OoteTO  of  862  piMM»  with  135  Uluitrattoiu.    By  Mam  F.  Boyd,  BCD.,  M.&,  C.P.H,  Profonor  of  Bacteriology  uid 
iMeSaao^UieMedloalDeiiftrtBeBioftlMUnlTeziityofT^xiB.   Cloth,  $4.00  net 


Ovoton  and  Denno's  The  Health  Officer 

This  book  contains  the  information  the  average  Health  OflElcer  must  have  in  order  to 
discharge  his  duties.  It  tells  him  what  to  do,  how  to  do  iU  and  why  he  should  do  It 
It  describes  the  various  activities  in  which  a  Health  OflElcer  engages;  his  relation  to 
boards  of  health,  physicians,  social  agencies,  and  the  public;  the  scientific  principles 
upon  which  preventive  medicine  is  founded. 

OelvTOofOlSpagBa,  Hhiitnled.  By  Fbahk  OimTOV,  M.D.,  D.P.H.,  Sanitary  SapenrlBor,  New  York  State  Depart- 
ment of  HeaRh;  and  Willabd  J.  DEmo,  M.D.,  D.P.H.,  Medleal  Director,  Standard  OU  Company.    Goth,  15.50  net 

Ranson's  Anatomy  of  the  Nervous  System  N^wWork 

Dr.  Hanson  presents  his  subject  from  the  dynamic  rather  than  the  static  point  of  view — 
that  is,  he  lays  emphasis  on  the  developmental  and  functional  significance  of  structure. 
The  reader  is  led  at  the  very  beginning  of  his  neurologic  studies  to  think  of  the  nervous 
system  in  terms  of  its  relation  to  the  rest  of  the  living  organism. 

Octafo  of  nSMffaa,  with  260  UlaatnUooaijome  in  oolora.    I^  Stxphbv  W.  Rakson,  M.D.,  Profeiaor  of  Anatomy 
nunlTei 


Northweatem  unlTerdty  Medloal 


itntiooaijoi 
Sdio61,Chl< 


Lcago.    Cloth,  $6.50  net. 


New  Work 


Smith's  Bacterial  Diseases  of  Plants 

This  book  is  the  result  of  thirty-five  years  of  reading  and  diligent  laboratory  and  field 
investigation.  More  than  most  books  it  is  the  product  of  experiment.  It  is  largely  the 
product  of  a  single  laboratory,  eight  of  the  organisms  here  selected  for  special  study 
having  been  named  by  the  author.  It  is  in  a  sense,  a  review  of  Professor  Smith's  work 
in  this  field. 

By  EBwnr  F.  Smitil  in  ehai«e  of  Lahoratory  of  Plant  Pathidogy,  Barean  of  Plant  Indoatrj,  Waahington,  D.  & 
Oet«voef688iMifaa,maatrated.    aoth,fl0L00net. 

Add  you  Naae  and  Mail  tkiiOideiFoim  Today  v 

W.  B.  SAUNDERS  COMPANY^West  Washinsrton  Sq^Phila. 

Plaaae  wnd  me  ibe  booki  naiked  (X),  chaigiBg the  anount  to  ny  accmml: 

Boyd'a  FtmwmMw  MediciM $  4.00  net 

Overton  mad  Dmaao's  TWm  HmMtk  OtRcmr.  5.50  net 

Ranaoii'a  AnaloDiy  ol  the  Nervona  System  .  6.50  net 

Sixth's  BMrtorialDiseMM  of  PkaU    .    .    .  10.00  net 


Nana. 
siiaeiM 


Cily^ 


Sute^ 
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New  Editions 

Fundamentals  of  Bacteriology — ^Morrey        ^Sh^^ 

'THB  FIRST  EDITION  won  wide  favor  as  a  general  text-book  on  the  subject  of  bacteri- 
'  ology.  The  original  method  of  presentation  is  preserved.  The  text-book  idea  is 
adhered  to,  so  that  the  individual  instructor  may  have  full  liberty  to  expand  on  topics 
in  which  he  is  especially  interested.  A  number  of  illustrations  have  been  added,  the 
text  has  been  improved  in  many  instances  by  the  addition  of  further  explanatory  matter 
and  the  most  recent  general  advances  in  the  Science.  Examples  are  the  System  of 
Classification  of  the  Society  of  American  Bacteriologists,  which  is  used  throughout  th0 
text,  their  Key  to  the  Genera  of  Bacteria,  a  discussion  of  the  H*ion  ooncantration  method 
of.standari2sation,  the  selective  action  of  anilin  dyes,  the  mechaaiam  of  entrance  Df 
pathogenic  organisms  into  the  body,  a  more  detailed  explanation  of  the  origin  of  anti* 
bodies,  the  nature  of  antigens  and  a  table  of  antigens  and  antibodies. 

AN  experience  of  nearly  twenty  years  in  the  teaching  of  Bacteriology  has  convinced 
the  author  that  students  of  this  subject  need  a  comprehensive  grasp  of  tlie  entire 
field  and  special  training  in  fundamental  technic  before  specializing  in  any  particular 
line  of  work.  This  text-book  covers  the  first  or  introductory  semester's  work,  and 
requires  two  classroom  periods  per  week.  Each  student  is  compelled  to  take  two 
laboratory  periods  of  three  hours  per  week  along  with  the  class  work.  The  outUfte  of 
the  laboratory  work  is  given  at  the  end  of  the  text  Results  attained  seem  to  justify 
this  plan. 

DR.  MORREY  has  visited  all  the  important  laboratories  in  Germany,  Austria,  Russia, 
Denmark,  Holland,  and  also  Paris  and  London,  and  is  personally  acquainted  with 
the  foremost  bacteriologists  of  these  countries.  This  rich  experience  and  wide  acquaint- 
ance guarantee  the  accuracy  of  his  work.  Also  the  author  has  made  a  thorough  review 
of  the. literature  of  Bacteriology,  covering  the  standard  text-book  as  well  as  works  of 
reference  and  the  leading  periodicals.  Thus  the  latest  information  has  been  incor- 
porated.  The  majority  of  the  illustrations  are  original. 

By  CHARI4BS  B.  MORRE3Y,  B.A.,  M.D.,  Professor  of  Bacteriology  and  head  of  the  Depart- 
ment, Ohio  State  University.     19mio.    890  »■*«••  wltk  171  eBsmTtaffn  and  •  plate*. 
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Chemistry  of  Agriculture — ^Stoddart 


Nm¥  (2d) 
EdMon 

MANY  improTements  and  additions  will  be  noticed  in  this  new  edition.  Much  neit 
'"^  material  has  been  added  and  parts  have  been  rewritten  to  make  the  subject  clearer. 
At  the  end  of  each  chapter  is  a  list  of  suggestive  exercises.  These  make  the  reader  think 
and  drive  home  to  him  the  gist  of  the  subject  matter  and  its  application  to  practical 
conditions,  eectione  have  been  added  on  colloids,  now  a  very  important  part  of  agri«- 
cultural  chemistry;  on  new  fertiUcer  materials,  showing  the  development  of  our  own 
potash  resources  as  a  result  of  the  Great  War,  and  also  of  ssmthetlo  nitrogenous  ferti* 
llaers.  To  facilitate  the  teaching  of  the  subject  the  order  of  the  first  three  chapters  hat 
been  changed.  The  chapters  on  the  Chemistry  of  Animal  Physiology  and  Food  and 
Digestion  have  been  changed  and  amplified. 

THE  opening  chapters  deal  with  the  conditions  requisite  to  seed  germination;  with  thd 
chemical  constituents  of  plants  and  plant  food;  the  availability  and  oonverston  of 
food  elements  in  the  soil,  and  with  the  chemistry  of  plant  products.  Under  crop 
chemistry  are  shown  the  chemical  constituents  of  the  various  crop  plants  and  the  drain 
made  by  each  on  the  supply  of  available  plant  food  in  the  soil.  The  soil,  its  physical 
and  chemical  composition,  is  treated  in  the  light  of  the  knowledge  previously  conveyed 
In  logical  sequence  are  taken  up  the  correction  of  acid  soil ;  the  adaptability  of  soils  to 
cropping  under  various  conditions,  and  the  maintenance  and  resitfraUen  of  soil,  fertility 
by  means  of  commercial  fertilizers,  nitrogenous  crops  and  farm  manures. 

THB  applications  of  Chemistry  in  animal  husbandry,  in  the  dairy  and  in  the  destruction 
of  insect  pests  and  parasitic  growths,  particularly  in  the  preparation  of  spraying 
compounds,  are  presented  in  such  form  as  to  be  of  definite  practical  value  to  the  farmer. 

By  CHAKLB8  IV.  8TODDART,  PIi.Dh  Professor  of  Agricultural  Chemistry.  Pennsylvania 
State  College.     12mo.     840  pasea,  with  84  lllnatratloBe.  Glotk,  fSJIO  acS. 
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ALL  ELECTRICAL  RESISTANCE 
MEASUREMENTS 

WHICH  COME  WITHIN  THE  RANGE  OF  A  WHEATSTONE  BRIDGE, 
CAN  BE  MADE  WITH  A  LEEDS  &  NORTHRUP 

TYPE  S  PORTABLE  WHEATSTONE  BRIDGE 

The  set  is  self-contained,  complete  with  battery  and  gal- 
vanometer. Connections  are  made  between  the  **  X " 
posts  and  the  unknown  resistance.  By  manipulating  the 
dials  in  accordance  with  the  indications  of  the  galvanom- 
eter, the  value  of  die  unknown  is  quickly  ascertained. 

Dial  construction,  con- 
tacts beneath  mounting 
plate,  protected  from 
fumes  and  dust,  but 
easily  accessible  for 
cleaning.  Rheostat 
coils.  Ho%»  ratio  coils, 
%o%t  adjustment  guar- 
anteed. 

PRICE  $100.00 

F.Q.B.  miLADBLPHIA 


t 

I 


With  our  2370  Alter-' 
nating  Current  Galva- 
nometer and  a  conduc- 
tivity cell  connected  to  

the  Type  S  Set,  on  a  1 1 0-volt  alternating  current  circuit, 

ELECTROLYTIC    CONDUCTIVITY    MEASUREMENTS 

can  as  readily  be  made  as  ordinary  resistance  measurements. 

Ask  for  Bulletin  S50 

Leeds  &  Northrup  Company 

Blectricai  Measuring  Instruments 

A9n  StralQO  Ayeaue  Philadelphk,  Ps. 
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THE  SCIENCE  PRESS 
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Professor  in  a  Western  College  desires  ex- 
change professorship  with  Zoologist  in  uni- 
versity or  college  in  Eastern  States.  Address 
P.,  Science,  Garrison,  N.  Y. 


NOW  READY 

The  Physics  of  the  Air 
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Publications  of 
Tlie  Pliilippine  Bureau  of  Science 

VEGBTATION    OF    PHIIilPPira    MOUHTAINS. 

The  relation  between  the  enylronment  and 
ph78l<»l  types  at  different  altitudes.  By 
William  H.  Brown.  484  pages,  41  plates,  and 
30  text  flffures;  postpaild  12.50,  U.  S.  cur- 
rency. 

INDBX    TO     THB     GBHrERA     OF    BIRDS.      By 

Richard  C.  McGregor.  186  pages;  postpaid 
$1.00,  U.  S.  currency. 

SPBCIES  BliAlfCOANAB.  A  critical  revision  of 
the  Philippine  species  of  plants  described  by 
Blanco  and  by  Llanos.  By  E.  D.  Merrill. 
424  pages;  postpaid  12.26,  U.  8.  currency. 

PHIIilPFIinC  WATER  SUPPIilBS.  By  G.  W. 
Heise  and  A.  S.  Behrman.  218  pages,  19 
plates;  postpaid  $1.76,  U.  8.  currency. 

Alf  IlVTBSRPRBTATIOlf  OF  RUBIPHIUS'8  HER- 
BARIUM AMBOINBlfSE.  By  E.  D.  Merrill. 
696  pages,  2  nubps;  postpaid  18.00,  U.  a  cur- 
rency. 

THE   PHILIPPIHE   JOURNAIj   OF   8CIENCB»   a 

monthly  (no  longer  issued  in  sections),  per 

year  16.00,  U.  8.  currency. 

A  list  of  the  publications  of  the  Philippine 

Bureau   of  Science  and  a  sample  copy  of   the 

Philippine  Journal  of  8olenoe  will  be  sent  upon 

request. 

Subscriptions    and    orders    for    publication* 
should  be  sent  to 

THE  BUSnrBSS  MANAGER 

PUUvpine  Jonnul  of  Sdmce 

BUMB  of  SdniM  M4HILA,  P.  I. 


Publications  of 
Carnegie  Instihition  of  Washington 

^74.  Sosimer,  H.  Oskar.  Volnte  Version  of  the  ArtharUn 
Romnnceo:  Edited  fh)m  MBS.  In  the  Britith  Miueam. 

7  Vols  aad  index.    Qaarto.    Pervol SB.OO 

89.  Hodell,  C  W.  The  Old  TellowBook:  Scarce  of  Bzown- 
infl^a  "The  Ring   and    the    Book."    OcUto,  621  pp. 

169.    Cnllnwny,   Morgno.     The  InfinitlTe  in  Anglo-Saxon. 
Octayo,  862  pp. $5.00 

171.    Lnncaater,  H.  C.    Pierre  Da  Byer,  Dranuttitt.    OctaTo. 
^^  187  pp.,  1  pi $1.^ 

189.    Oaffood.  C.  G.    Conoordanoe  to'  the  Poema  of  Spenaer. 

^     Quarto,  1010  pp.,  1  pi 820.00 

202.    Cooper.  Lnne.    Concordance  to  the  Worka  of  Horace. 

Octavo,  608  pp. 87.00 

288.    Brouffhton.  L.  N.,  M.  R.  Thayer,  and  othera     Con- 
^^^  cordanoe  to  the  Poema  of  Keata.    Qaarto,  458  pp.,  Ipl^ 

241  Benren.  Henryv  The  Fall  of  Princes,  by  John  Lydgate. 
edited  from  the  heat  Manasoripts,  with  Bibliogxaphlcai 
Introdaction,  Notes,  and  Glossary.    Octavo    .  .  In  press 


The  pablioatlons  of  the  Institotlon  now  namber  orer  400 
Tolames,  the  sabjeots  indading  Anatomy,  Axehcology,  As- 
tronomy, Botany,  Chemistry,  dlmatdlogyt  Eoonomlos  aad 
Sociology,"^" — '  "  ** * --•«--'' 


Law, 

tology,  Philology,  Physics.  Stereochemistry,  Terrestrial  Mm- 
netism.    Zoology.      CUutified    and   deteripHve   littt    will  be 


AXL  evmmicallMa  AmM  be  addressed  te 

CARNEGK  INSTITUTION  OF  WASHINGTON 
WASHINGTOM.  D.  C. 


THIRD  EDITION-IN  PRESS  FOR  EARLY  PUBLICATION 

AMERICAN  MEN  OF  SCIENCE 

A  BIOGRAPHICAL  DIRECTORY 

EDITED  BY  J.  McKEEN  CATTELL 

The  work  should  be  in  the  hands  of  all  those  who  are  directly  or 
indirectly  interested  in  scientific  work. 

The  third  edition  of  the  Directory  will  contain  nearly  10,000  sketches  as  compared  with 
about  4,000  in  the  first  edition  and  5,500  in  the  second  edition. 

(1)  Men  of  Science  will  find  it  indispensable.  It  gives  not  only  the  names,  addresses, 
scientific  records  and  the  like  of  their  fellow  workers,  but  also  an  invaluable  summary  of  the  re- 
search work  of  the  country,  completed  and  in  progress. 

(2)  Those  interested  in  science,  even  though  they  may  not  be  professionally  engaged  in 
research  work,  will  find  much  of  interest  and  value  to  them  in  the  book. 

(3)  Executives  in  institutions  of  learning  and  others  brought  into  relations  with  scientific 
men  will  use  the  book  constantly . 

(4)  Editors  of  Newspapers  and  periodicals  will  find  it  to  be  one  of  the  works  of  reference 
that  they  will  need  most  frequently. 

(5)  Libraries  will  find  the  book  to  be  a  necessary  addition  to  their  reference  shelves. 

Price,  Ten  Dollars,  Net,  Postage  Paid 
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GARRISON,  N.  Y.  LANCASTER,  PA. 
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A   NEW  BOOK 

—In  the  University  of  Chicago  Science  Series^ 

The  Origin   and   Development   of   the   Nervous    System 
from  a  Physiological  viewpoint 

Bj  CHARLES  M.  CHILD 

A  consideration  in  the  light  of  recent  experimental  inyestigation  of  certain  of  the 
physiological  conditions  which  antedate  the  appearance  of  the  nervous  system,  and  with 
which  its  appearance  and  development  appear  to  be  closely  associated.  11.76,  postpaid 
¥1.90. 

Other  Bookg  of  the  Series 

PBOBLEMS  OF  FERTILIZATION.  By  Frank  R.  Llllie.  The  purpose  of  this  book  is  to 
focus  on  the  moment  of  fertilization  itself,  and  to  give  a  critical  statement  on  the 
progress  of  investigation  on  this  subject  up  to  the  present  time.  |1.76,  postpaid 
11.90. 

THE  BIOLOGY  OF  rVf  DCS.  By  Horatio  H.  Newman.  In  this  volume  many  questions 
relating  to  twinning  hanre  been  answered  partly  through  a  study  of  data  on  human 
twins  themselves  and  partly  through  a  much  more  detailed  study  of  the  most  re- 
markable type  of  twinning  known — that  in  the  armadillos  of  the  genus  Dasypus. 
11.60,  postpaid  %IM. 

THE  LITING  CTCAIIA.  By  Cliaries  J.  Chamberlain.  This  study  includes  investigations 
extending  over  fifteen  years,  that  necessitated  trips  to  Cuba,  New  Mexico,  Australia, 
and  Africa.    11.60,  postiMdd  ll.GO. 

THE  ELECTRON.  By  Robert  A.  MllUkan.  Discusses  in  particular  the  structure  of  the 
atom  and  the  most  significant  properties  of  the  elementary  electrical  unit,  the 
electron.    11.76,  postpaid  |1.90. 

THE  ORIGIN  OF  THE  EARTH.  By  Thomas  C.  Chamberlln.  Presenting  the  disclosures 
that  led  to  the  rejection,  one  after  another,  of  the  older  views  of  the  origin  of  our 
planet,  the  futile  attempts  then  made  to  amend  these  or  to  build  others  upon  the 
same  foundations,  the  final  rejection  of  all  these,  and  the  construction  of  a  radically 
new  view  based  on  a  new  dynamic  foundation.    17.76^,  postpaid  11.90. 

FOOD  POISONING.  By  Edwin  0.  Jordan.  The  phases  of  the  subject  discussed  are: 
extent  of  food  poisoning,  articles  of  food  most  commonly  connected  with  food 
poisoning,  prevention  of  food  poisoning.    11.26,  postpaid  |1.36. 

INBITD)UALITT  IN  ORGANISMS.  By  Charles  H.  Child.  The  author  presents  his 
conception  of  physiological  individuality,  covering  in  a  brief  critical  survey  the 
various  theories  which  have  been  developed,  and  considering  the  more  Important 
lines  of  evidence  on  which  these  theories  rest.    |1.60,  postpaid  %1M. 

THE  EVOLUTION  OF  SEX  IN  PLANTS.  By  John  M.  Coulter.  In  this  work  the  preva- 
lence of  sexual  reproduction  among  plants  is  emphasized,  the  author  showing  that 
in  many  of  the  lower  forms  sexual  reproduction  is  unknown.  Sexual  reproduction 
is  described  historically  as  the  last  method  of  reproduction  attained  among  plants, 
and  as  not  replacing  but  as  being  added  to  earlier  methods.    11.26,  postpaid  $1.36. 

A  CHEMICAL  SIGN  OF  LIFE.  By  Shiro  Tashlro.  A  new  chemical  method  is  here  pro- 
posed by  which  vitality  may  be  detected  and  measured  in  cases  where  the  ordinary 
means  are  not  available  or  practicable.    $1.26,  postpaid  $1.36. 

FINITE  COLLINEATION  GROUPS.  By  Hans  F.  Bllchfeldt;  The  author  has  endeavored 
to  give  an  outline  of  the  different  principles  contained  in  scattered  articles  in  mathe- 
matical Journals  and  in  a  few  texts  on  group  theory,  and  has  at  the  same  time 
made  an  effort  to  depend  upon  a  minimum  of  abstract  group  theory.  $1.60,  postpaid 
$1.60. 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


^chmtcuvpi  iWm  M» 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  which  are  of 
interest  to  manufacturers  are  the  following: 


GENELITE 

A  self  lubricated  metal  for  light  duty  bearing 
purposes,  containing  approximately  40%  by 
volume  of  graphite  distributed  evenly  through- 
out its  mass. 


WATER  JAPAN 

A  non-inflammable  Japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  Japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  sixM : 

100,000  volt,  100  ma. 
20,000     "      100    " 
10,000     "      100    " 
Absolutely  no  moving  parts. 


BOROFLUX 

A  deoxidizer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANQMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
obtained  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  '^'>1  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
V^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 

General^Electric 

wSSlSi^v     CoiT^ftflri'V   Sales  Offtces  in     „„  ,. 
Schcnectady:N.Y     ^^  \^  RJL  A  ^  tJL  I IV     all  laige  ciUes      ^58^ 
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MICROSCOPES 


THB  TB8T 

IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 


OP  SBRVICB 


31688. 


Bautch  &  Lomb    Microscope    F2, 

with  stage  iris  diaphragm,  two  ob- 
jectives 16inm  ana  4mm,  7.5X  oc- 
ular, and  circular  double  nosepiece ; 
an  outfit  particularly  recommended 
for  students'  use $80.50 


VV7ITH  our  large  stock — 
^  from  300  to  400  Com- 
pound Microscopes — we  offer 
a  distribution  service  based 
upon  immediate  shipment  at 
factory  prices,  which  has 
proved  of  great  value  to  labor- 
atories experiencing  an  unex- 
pected demand  for  increased 
equipment. 

We  stock  and  particularly 
recommend  the  following 
Bausch  &  Lomb  models : — 

F  and  FF  BlicroKopes 
FS  and  FFS  Microscopes 

— For  students' and  routine  use 

CAS  and  DDS  Microscopes 

— For  individual  research 


Prices  subiect  to  change  without  notice. 

Copy  of  Supplement  No.  54,  "Microscopes,  Microtomes,  Photo-Micrographic 
Apparatus  and  Accessories",  sent  upon  request 
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AN    ILLUSTRATION    OF   PRACTICAL 

RESULTS  FROM  THE  PROTECTION 

OF  NATURAL  RBSORUCES 

About  fifteen  years  ago  a  highly  enlight- 
ened administration  of  the  govemment  of 
Peru  became  interested  in  the  decline  of  the 
country's  valuable  guano  industry  and  the  ap- 
parent diminution  in  number  of  guano-pro- 
ducing birds.  It  was  the  privilege  of  ihm 
writer  to  be  engaged  by  the  Peruvian  govem- 
ment for  an  investigation  of  the  condition  of 
the  guano  industry  and  the  possibilities  of  its 
preservation,  as  well  as  for  studies  relating 
to  the  fisheries  and  to  the  marine  fauna  and 
flora.  On  my  arrival  in  Lima  I  was  im- 
pressed with  the  alert  attitude  of  government 
officials  in  reference  to  the  guano  industry  and 
with  their  anxiety  to  take  whatever  measures 
might,  as  the  result  of  careful  investigation, 
be  found  conducive  to  the  conservation  of  the 
guano  birds.  A  most  significant  preliminary 
step  had  indeed  already  been  tak«i  through 
the  closure  of  the  three  Chincha  Islands.^ 
After  an  extended  investigation,  a  series  of 
recommendations  for  the  general  regulation 
of  the  guano  industry  was  submitted  to  the 
Director  de  Fomento,  and,  with  his  approval, 
the  report  was  reproduced  in  Science  for  July 
10,  1908.  A  few  excerpts  from  that  report 
will  be  illustrative. 

2.  The  present  tendency  to  decrease  in  numbers 
(of  birds)  may  be  cheeked.  There  is  a  wealth  of 
reliable  testimony  from  the  older  men  of  long  ex- 
perience in  the  industry,  that  the  useful  birds^  .  .  . 
were  formerly  vastly  more  abundant  than  now. 
...  If  they  have  endured  the  treatment  they  have 
received  without  decrease  in  numbers,  then  pro- 

1  Two  of  the  islands  were  shortly  opened  for 
guano  extraction  under  pressure  of  circumstances, 
but  the  South  Island  remained  closed  through 
three  breeding  seasons,  affording  a  convincing 
demonstration  of  the  utility  of  the  measure.  (See 
"Habits  and  Economic  Belations  of  the  Guano 
Birds  of  Peru, ' '  Proc,  U.  S.  N,  M,,  Vol.  56,  p.  484.) 
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courses  and  to  produce  motion  pictures.  Its 
first  conference  was  held  last  suimner  at  San 
Diegfo,  California,  on  the  problems  of  the 
Pacific,  and  another  is  planned  for  next 
summer  on  urbanization  and  ruralization. 

Science  Service  will  not  fit  present  under- 
take to  publish  any  periodical  of  its  own,  for 
it  is  believed  that  much  better  results  can  be 
obtained  by  devoting  the  same  effort  and  ex- 
pense to  reaching  a  wider  range  of  readers 
through  newspapers  and  to  directing  atte^- 
tion  to  the  various  weUredited  periodioals  of 
popular  science  already  in  existence  rather 
than  attempting  to  rival  them. 

Science  Service  will  aim  to  act  as  a  sort  of 
liaison  officer  betwe^i  scientific  circles  and 
the  outside  world.  It  will  endeavor  to  inter- 
pret the  results  of  original  research  as  they 
appear  in  the  technical  journals  and  proceed- 
ings of  societies  in  a  way  to  enlighten  the 
layman.  The  specialist  is  likewise  a  layman 
in  every  science  except  his  own  and  he,  too, 
needs  to  have  new  things  explained  to  him 
in  non-technical  language. 

We  may  not  all  go  so  far  as  Tolstoy  who 
said  that  you  can  explain  Kant  to  a  peasant 
if  you  imderstand  Kant  well  enough.  But  it 
is  evident  that  part  of  the  indifference  of  the 
public  to  scientific  questions  is  due  to  poor 
presentation.  When  we  can  find  writers  who 
know  their  subject  and  are  willing  to  devote 
as  much  attention  to  putting  it  in  effective 
form  as  though  it  were  a  poem  or  short  story 
there  will  be  less  reason  to  complain  of  lack 
of  interest  Science  Service  will  spare  no 
pains  or  expense  in  the  endeavor  (1)  to  get 
the  best  possible  quality  of  popular  science 
writing  and  (2)  to  get  it  to  the  largest  pos- 
sible ntmiber  of  readers.  If  in  doing  this  it 
can  make  both  ends  meet,  so  much  the  better. 
If- not,  it  will  do  it  anyway. 

Through  the  generosity  of  Mr.  E.  W. 
Scripps,  of  Miramar,  GaHfomia,  the  Science 
Service  has  been  assured  of  soch  financial  sup- 
port from  the  start  as  to  insure  its  independ- 
ence. It  will  not  be  under  the  control  of  any 
dique,  class  or  commercial  interest  It  will 
3iot  be  the  oigan  of  any  one  association.  It 
will  serve  aU  the  sciences.  It  will  supply  any 
of  the  news  syndicates.    It  will  not  indulge  in 


I)ropaganda  unless  it  be  propaganda  to  urge 
the  value  of  research  and  the  usefulness  of 
science. 

The    first   board    of    trustees    of    Science 

Service  is  composed  as  follows: 

Three  represewtativea  of  the  National  Academy  of 

Sciences 

Dr.  A.  A.  Noyes,  direetor,  chemical  research, 

California  Institute  of   Tedmology,  Pasadena, 

OaHfomia. 
Dr.  B.  A.  Milikan,  profesBor  of  pbysies,  Uni- 

varsity  of  Chicago,  Chicago,  UBiiojs. 
Dr.  John  C.  Merrzam,  preddsnt,  Carnegie  Insti- 
tution of  WaMjogtoOf  Washington,  D.  C. 
Three  representatives  of  the  American  Association 
for  the  Advancement  of  Science 
Dr.  D.  T.  MacDongal,  director,  Desert  Labora- 
tory of  the  Carnegie  InstitutioiL  of  Washing- 
ton, Tucson,  Arizona. 
Dr.   J.   McKeen   OaitteU,  editor,   SciSNOS   and 
Scientific  Monthly,  QarriBon^n-Hudson,  New 
York. 
Dr.  €^rge  I.  Moore,  director,  Missouri  Botan- 
licial  Gardens,  St.  Louis,  Missouri. 
Three  representatives  of  The  National  Seseareh 
CounoU 
Dr.  Vernon  Kellogg,  permanent  secretary,  Na- 
tional Besearch  Council,  Washington,  D.  C. 
Dr.  George  E.  Hale,  director.  Mount  Wilson  Ob- 
servatory of  the  Carnegie  InstitutiGn  of  Wash- 
ington, Pasadena,  CaHfomda. 
Dr.  B.  M.  Yerkes,  chairman,  Besearch  Informa- 
tion Service,  National  Beseaicih  Council,  Wash- 
ington, D.  C. 
Bepresentatives  of  the  Scripps  Bstate 
Mr.  E.  W.  Scripps,  Miramar,  California. 
Mr.  B.  P.  Scripps,  Cleveland,  Ohio. 
Dr.  W.  E.  Bitter,  director,  Scripps  Institution 
for  Biological  Besearch  of  the  Universiity  of 
California,  La  JoUa,  California. 

Bepresentatives  of  the  Journalistic  Profession 

Edwin  F.  Gay,  president.  New  York  Evening 
Post  Company,  New  York  City. 

Chester  H.  BoweU,  former  editor,  The  Fresno 
Bepuhlican,  Berkeley,  California. 

William  Allen  White,  editor,  The  Bmporia  Oa- 
eette,  Enuporia,  Kansas. 

Dr.  W.  E.  Bitter  is  president  of  the  board, 
Mr.  R.  P.  Scripps,  treasurer,  and  Dr.  Vernon 
Kellogg,  vice-president  and  chairman  of  the 
executive  committee.  This  oommittee  is  com- 
posed of  five  members,  one  selected  from  each 
group  of  trustees  from  the  different  organi- 
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zations  represented  on  the  board.  The  pres- 
ent members  of  the  committee  are  the  presi- 
dent and  vice-president  of  the  board.  Dr.  J. 
McEeen  Oattell  and  Dr.  J.  0.  Merriam.  A 
member  from  the  joumalistio  gronp  is  yet  to 
be  selected. 

The  headquarters  of  Science  Seryioe  have 
been  provisionally  established  in  the  build- 
ing of  the  National  Kesearch  Oouncil,  at  1701 
Massachusetts  Avenue,  Washington,  D.  G. 

As  editor  the  board  of  trustees  has  selected 
Edwin  R  Slosson,  Ph.D.,  who  for  twelve  years 
was  professor  of  chemistry  in  the  University 
of  Wyoming  and  for  seventeen  years  literary 
editor  of  The  Independent,  New  York.  He 
has  been  associate  in  the  Columbia  School  of 
Journalism  since  its  foundation  and  is  the 
author  of  ''Creative  Chemistry/'  ''Easy  Les- 
sons in  Einstein,''  "  Great  American  TTniversi- 
ti€«,"  "Major  Prophets  of  To-day,"  lives  of 
Bumford  and  Gibbs  and  other  scientific  and 
literary  publications. 

Ab  manager  of  the  new  enterprise  the  board 
has  selected  Howard  Wheeler,  formerly  editor 
of  the  San  Francisco  DMy  Newe,  Pacific 
coast  manager  of  the  Newspaper  Enterprise 
Association,  managing  editor  of  Harpen 
Weekly,  and  for  five  years  editor  of  Every* 
body's  Magazine,  war  correspondent  and 
author  of  "  Are  We  Beady? " 

The  editor  of  Science  Service  desires  to 
receive  advance  information  of  important  re- 
searches approaching  the  point  of  publicity 
in  order  to  arrange  for  their  proper  presenta- 
tion in  the  press.  He  also  wishes  to  secure 
correspondents  in  every  university  and  center 
of  research  who  have  the  time,  disposition 
and  ability  to  write  for  non-technical  jour- 
nals. He  particularly  wants  to  get  in  touch 
with  young  men  and  women  in  the  various 
sciences  who  have  literary  inclinations  and 
would  be  willing  to  submit  to  a  rigorous 
course  of  training  with  a  view  to  making  the 
writing  of  popular  science  a  x>art  of  their  life 
work. 

The  manager  wants  to  learn  from  news- 
papers and  periodicals  what  sort  of  scientific 
news  th^r  need.  If  editors  will  notify  Sci- 
ence Service  by  mail  or  telegraph  whenever 
they  want  an  article  on  any  scientific  subject, 


an  eif ort  will  be  made  to  find  the  best  author- 
ity to  write  it  Edwin  E.  Slosson 


THE  DISTRIBUTION  OF  HOOKWORMS 
IN  THE  ZOOLOGICAL  REGIONS 

Ikoidsntal  to  the  pursuit  of  some  public- 
health  problems  in  the  Orient  I  observe  what 
seems  to  me  to  be  a  peculiar  zoological  and 
geographical  distribution  of  two  species  of 
hookworms  which  parasitize  man,  Ancylostoma 
duodendle  and  Necaior  america/nibs  and  I  feel 
confident  that  a  study  of  the  distribution  of 
these  obligate  parasites  of  man  will  throw 
some  light  on  problems  dealing  with  the 
migrations  of  races  of  mankind  in  the  past 
as  well  as  other  problems  in  ethnology. 

Ancylostoma  duodenale  and  Necator  amerir 
canus  parasitiEe  man  with  equal  facility.  It 
is  as  ea^  for  a  white  man,  Chinese,  Poly- 
nesian, East  Indian,  Malay  or  Negro  to  be- 
come infected  with  A.  duodenale  as  with 
N,  americanvs  and  they  may  become  infected 
with  either  or  both  species  of  worm,  but  it 
was  rather  remarkable  to  find  that  just  as 
the  races  of  man  were  primarily  distributed 
in  Urasia,  Africa  and  Oceania  so  there  se^ns 
to  have  been  a  primary  and  distinctive  distri- 
bution of  A,  duodenale  and  N»  americanua  for 
I  fotmd  that  Japanese,  East  Indians  and 
Chinese  from  north  of  say  twenty-three 
degrees  north  latitude,  that  is  men  of  the 
Holarctic  region,  harbored  a  very  marked 
predominance  of  A.  duodenale.  On  the  other 
hand  southern  East  Indians,  ».e.,  Tamils  and 
Malabaris  say  from  south  of  twenty  degrees 
north  latitude  as  well  as  Malays  from 
Sumatra,  Borneo,  the  Malay  Peninsula  and 
Java,  that  is  to  say,  men  of  the  Oriental 
region,  harbored  a  marked  predominance  of 
or  were  exclusively  parasitized  by  N,  ameri- 
canue. 

In  studying  the  hookworm  content  of  an 
uncontaminated  group  of  Fijians,  a  mixed 
Polynesian  and  Melanesian  stock,  I  found 
A,  duodenale  to  be  entirely  absent.  N.  ameri- 
canue  and  a  few  A.  ceylanicum,  picked  up 
from  dogs,  represented  the  worms  harbored. 

In  South  Africa  among  Kaffirs  from  souths 
of  twenty-two  degrees  south  latitude  and 
among  some  tropical  natives,  that  is  to  say 
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men  from  the  Ethiopian  region,  Necaior  was 
the  only  hookworm  encountered.  The  search 
was  not  an  exhaustive  ona  Leiper  and  others, 
however,  have  recorded  only  Necator  from  this 
region. 

I  have  not  worked  in  Europe  or  northern 
Africa  but  Looss,  Boycott  and  others  report 
the  exclusive  presence  of  A.  dttodenale  in  Eng- 
land, western  Europe^  Italy  and  Egypt,  that 
is  to  say  in  the  European  moiety  of  the 
Holarctic  region.  * 

The  introduction  of  the  negro.  East  Indian 
and  Mediterranean  peoples  into  America  has 
obscured  the  picture  here  and  research  among 
isolated  and  unoontaminated  Indian  tribes 
has  yet  to  be  undertaken.  This  research  will 
no  doubt  yield  some  interesting  data,  helpful 
possibly  in  tracing  the  origin  of  the  Amerind 
populations;  it  may  be  possible  to  trace  a 
relationship  for  them  with  Mongoloids  from 
Holarctic  or  from  Oriental  regions. 

While  there  is  a  sharply  marked  out 
regional  distribution  of  the  worms  in  certain 
areas,  in  others  time  has  brought  about  some 
overlapping  of  the  two  species. 

The  absence  of  Necator  from  Europe  indi- 
cates pretty  positively  that  European  soil  has 
not  been  contaminated  by  a  Negroid  race  from 
the  Ethiopian  region,  that  is  Africa  south  of 
the  Sahara  desert.  The  absence  of  A.  duo- 
denote  from  secluded  groups  of  mountain 
X)eople  in  the  Oriental  and  in  Ethiopian 
regions  is  explained  in  a  similar  way.  In 
mid- Java  and  in  a  few  coast  and  river  towns 
ip  Fiji,  East  Indians  have  brought  in  large 
numbers  of  A,  duodenale  within  historic 
times. 

The  movements  of  negroes,  Oriental  and 
Mediterranean  peoples  are  modifying  the 
primitive  worm-species-formula  of  non-migra- 
tory people,  hence  interpretations  must  be 
made  from  carefully  selected  surveys  only. 

It  is  held  by  some  that  man  and  his  obligate 
I>arasites  living  in  symbiosis  have  come  along 
through  the  ages  together,  that  the  relation- 
ship has  not  been  recently  or  casually  ac- 
quired. If  this  be  true  we  should  expect  to 
find  man  parasitized  always  by  the  two  ob- 
ligate forms  and  not  to  find  man  of  the 
Holarctic  regions  parasitized   exclusively  or 


almost  exclusively  by  A.  duodenale,  while 
man  of  the  Oriental  and  Ethiopian  regions 
parasitized  exclusively  or  almost  exclusively 
by  Necator  americanvs.  This  finding  in  any 
case  suggests  the  possibility  of  the  distribu- 
tion of  the  two  species  of  worms  in  distinctly 
different  zoologic  as  well  as  geographic  regions 
being  due  to  there  having  been  two  primitive 
races  of  man,  each  one  originally  parasitized 
by  a  particular  species  of  worm.  Certain  it  is 
that  N.  americanus  is  found  more  exclusively 
among  black-  and  brown-skinned  races,  while 
A.  duodenale  is  found*  exclusively  or  greatly 
predominates  at  the  present  time  among  Oau- 
casian  and  Mongoloid  stocks. 

It  may  be  that  a  Eurasiatio  race  of  man, 
possibly  the  Pithecanthropue  of  Trinil,  Java, 
became  split  off  and  furnished  the  stock  from 
which  man  of  Oriental  and  Ethiopian  regions 
sprung.  Proliopithecue  emerging  from  Hol- 
arctic Africa  may  have  been  not  only  the 
parent  form  of  man,  gibbon,  chimpanzee, 
gorilla  and  the  orang-outang,  but  he  may  have 
harbored  the  parent  form  from  which  have 
arisen  the  different  hookworm  species  found 
in  the  various  species  of  anthropoids  of  to- 
day. Possibly  the  ancestral  tree  of  the 
primates  can  be  revised  after  a  study  of  the 
host  relationships  of  their  respective  obligate 
nematode  parasites.  At  any  rate  we  can  say 
that  it  seems  likely  from  the  present  distribu- 
tion of  A.  duodenale  and  N,  americanus  as 
determined  in  surveys  recently  made  of 
selected  groups  that  there  were  originally 
races  of  man  parasitized  exclusively  by 
A.  duodenale  and  inhabiting  the  Holarctic 
region,  that  is  Europe,  Asia,  north  of  the 
Oriental  region  and  northern  Africa;  and 
that  there  were  other  races  of  man  parasitized 
exclusively  by  N.  americanus  and  inhabiting 
the  Oriental  region,  that  is  the  southern  pen- 
insulas of  Asia  and  Indonesia  or  the  Malay 
Archipelago;  and  also  the  Ethiopian  region, 
that  is,  Africa  south  of  the  Sahara  Desert. 

The  subject  is  an  enticing  one  to  pursue 
but  further  deductions  should  jnrobably  not  be 
hazarded  at  this  time  by  one  who  is  merely 
a  x>eregrinating  parasitologist. 

Samuel  T.  DABLmo 

INTXBNATIONAL  HkAI/TH  BOABD 
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VEGETATION  MAPPING 
Ths  Talue  of  accurate  maps  of  native  vege- 
tation ae  a  basis  for  very  practical  gen- 
eralixations  can  not  be  questioned.  It  is  ob* 
vions  that  an  essential  condition  for  gettin^r 
accurate  maps  of  large  areas  is  the  existence 
of  precise  maps  of  smaller  component  ones. 
At  present  very  few  precise  local  maps  are 
available,  but  it  is  to  be  hoped  that  botanists 
thronghont  the  country  will  begin  to  supple- 
ment the  efforts  of  a  few  of  their  number  who 
are  doing  map  work  of  permanent  and  general 
valuew 


careful  tests,  and  are  presented  not  because  of 
any  imagined  novelty  but  because  they  may 
prove  useful  to  other  workers  under  suitable 
conditions. 

In  original  surveys  of  the  forested  states 
by  government  engineers  the  bearing  trees  at 
section  comers  were  often  listed  by  species, 
while  field  notes  of  transects  present  an 
orderly  panorama  of  forest  types  passed 
through  on  each  mila  The  first  Ohio  sur- 
veys were  generally  done  by  trained  woods- 
men, and  exhaustive  field  checks  show  that 
their  specific  determinations  of  trees  may  be 
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The  workers  who  have  contributed  our 
various  large  area  maps  doubtless  realize 
better  than  any  one  else  the  impressionistic 
nature  of  their  final  product  In  most  cases 
these  men  have  done  the  utmost  possible  with 
scanty  and  vague  local  data.  There  have 
been,  however,  a  few  instances  of  buoyant  dis- 
regard of  the  deadly  principle  of  accumulation 
of  error  which  ought  not  to  have  happened. 
One  author,  mapping  a  fairly  large  area, 
secured  local  data  from  a  source  whose  au- 
thority few  would  care  to  question  and  then 
from  his  distant  vantage  point  cut  and 
trimmed  until,  speaking  mildly,  the  accuracy 
of  a  considerable  sector  of  his  map  was 
seriously  impaired. 

In  preparing  careful  local  maps  of  vegeta- 
tion the  question  of  procedure  varies  greatly, 
and  is  seldom  an  easy  one.  The  two  sources 
of  help  outlined  below  have  been  put  to  rather 


pretty  generally  relied  upon.  Happily,  too^ 
there  have  been  few  serious  errors  in  running 
lines — certainly  nothing  like  the  grross  blun- 
ders of  some  of  the  surveyors  of  a  later 
day  who  worked  in  states  f  art&er  west  When 
one  considers  the  genuine  hardships  and 
dangers  unconsciously  revealed  by  the  field 
notes  covering  the  Connecticut  Western  Be- 
serve  (done  before  1800),  for  example,  the 
excellence  of  the  work  is  remarkable. 

A  means  of  utilizing  these  notes  has  been 
worked  out  after  some  experiment,  and  com- 
bines economy  of  time  with  accuracy.  A  set 
of  arbitrary  generic  symbols  was  devised 
which  could  be  logically  grouped  and  readily 
memorized.  Three  typical  series  of  symbols 
are  shown  in  the  accompanying  table.  They 
consist  of  familiar  units  of  penmanship  and 
can  be  written  without  much  effort^  while 
their  niunber  can  be  increased  to  cover  almost 
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any  problem  without  a  great  deal  of  in- 
Tentiveness.  Where  necessary  to  indicate 
species  an  initial  following  the  symbol  does 
very  well. 

Using  these  symbols  the  species  of  bearing 
trees  at  each  section  corner  can  be  transcribed 
onto  a  sheet  of  cross  section  paper  with  one 
centimeter  or  quarter  inch  squares.  Where 
correspondence  between  original  and  modem 
snrveys  is  sofficiently  dose  it  is  sometimes 
convenient  to  transcribe  directly  upon  a 
cottnty  road  map  or  topographic  sheets  as  this 
gives  a  ready  goide  for  field  checking.  With 
an  assistant  reading  locations  and  species  it 
was  found  that  an  average  county  in  Ohio 
could  be  transcribed  in  from  thirty  to  forty- 
five  minutes^  while  one  man  working  alone 
could  do  the  job  in  one  or  two  hours. 

If,  for  publication  or  other  reasons^  a  map 
in  colors  is  desired,  distinctive  colors  can  be 
assigned  to  each  series,  and  the  various  shades 
of  these  colors  to  the  important  species  of  the 
respective  series.  The  symbols  may  then  be 
transcribed  by  means  of  inroperly  colored  dots 
upon  two  millimeter  cross  section  paper. 

Finally  and  most  important,  it  has  been 
amply  demonstrated  that  this  network  of 
specimen  trees  at  one  mile  intervals  affords  a 
workahle  map  of  native  vegetation,  even 
within  an  area  twenty  miles  square.  One 
concrete  instance  of  the  usefulness  of  such  a 
map  within  the  Erie  Basin  of  Ohio  may  be 
cited.  The  diniax  forest  of  glaciated  Ohio  is 
beech-maple,  but  there  are  considerable  areas 
whose  native  vegetation  is  oak-hickory  and 
also  prairie.  The  map  in  question  revealed 
with  great  promptness  a  correlation  whose 
aignificance  the  reader  may  judge  for  him- 
self; the  beech-maple  covers  what  was  upland 
during  the  recession  of  the  postglacial  lake» 
the  oak-hickory  coincides  with  the  great 
shallow  bays  formed  at  various  stages  of 
recession,  and  prairie  (with  occasional  bog 
centers)  marks  clearly  the  deeper  baymouths. 
These  facts  of  course  become  especially  illu- 
minating when  taken  in  connection  with  the 
events  of  to-day,  patent  in  and  about  San- 
dusky and  Matimee  bays. 


While  stationed  at  Dorr  Field,  Arcadia, 
Florida,  in  1918,  the  writer  had  ezceUent  op* 
portunity  to  test  the  utility  of  the  airplane 
as  an  aid  in  vegetation  reoonnaissanoe  and 
mapping.  It  goes  without  saying  that  ezperi- 
eace  of  this  sort  came  as  a  by-produet  of 
other  duties  which  fairly  filled  the  time. 

There  are  two  basic  facts  to  emphasise  in 
connection  with  airplane  reoonnaissanoe— first, 
the  tremendous  increase  in  perapeotive  made 
possible,  and  second,  Utte  fact  that  each  type 
of  vegetation  preserves  its  distinctive  shade 
of  color,  and  often  a  distinctive  teocture^  so 
long  as  it  remains  visibla 

Oranted  that  vegetation  types  are  distinc- 
tive in  shade  and  texture  from  considerable 
altitudes,  one  has  only  to  examine  mosaic  air- 
plane maps  made  with  one  of  the  excellent 
automatic  cameras  now  available  to  realise 
that  this  method  can  be  just  as  useful  for 
mapping  vegetation  as  for  locating  gunpits 
or  analysing  topography.  Because  of 'the  cost 
it  is  not  likely  that  extensive  photographic 
maps  will  often  be  undertaken  by  individuals, 
but  pressure  from  individuals  may  be  highly 
instrumental  in  getting  organized  agencies  to 
undertake  methodical  mapping  of  this  kind 
while  native  vegetation  still  remains. 

For  reconnaissance  mapping,  however,  the 
airplane  should  be  of  great  service  to  the 
individual.  The  ecologist  who  is  engaged  in 
studying  a  given  region  ought  to  pause  to 
balance  the  time  he  will  spend  in  planning 
and  later  in  piecing  together  isolated  field 
studies  to  get  their  broad  interpretation 
against  the  expense  involved  in  taking  two 
thirty-minute  flights  over  the  region.  A  min- 
imum of  two  flights  has  been  suggested  be- 
cause the  first  would  permit  intelligent  plan- 
ning of  field  studies  while  the  second,  taken 
at  the  conclusion  of  these  studies,  would  per- 
mit their  proper  synthesis  and  criticism. 
Since  expense  is  not  the  only  objection  that 
is  likely  to  arise,  it  may  not  be  amiss  to 
mention  that  straight  flying  is  uniformly  a 
delightful  experience  and  that  notetaking  or 
even  map  sketching  can  be  performed  with 
ease  inside  of  the  cockpit 


Digitized  by 


Google 


ArasL  8, 1921] 


SCIENCE 


327 


The  £rst  &ght  in  the  Dorr  Field  region 
auggeeted  dearly  the  eaeential  relatiotis  be- 
tween pine  flatwood%  palmetto  aemb,  and 
prairie.  These  relations  would  have  devel- 
oped resry  slowly  from  field  stadies  alone,  as 
ike  forms  of  yarions  areaa  were  often  misr 
leading  when  viewed  from  ground  level, 
and  significant  differences  of  contour  were 
matters  of  inches  rather  than  feet  From  the 
air  it  seemed  obvious  that  a  k^  to  the 
situation  lay  in  the  rainy  season  water  levels. 
The  prairies  were  observed  to  f <Mrm  a  con- 
tinuous sygtem — ^the  pathway  of  broad,  shal- 
low rainy  season  drainage  lines — ^the  pal- 
metto scrub  formed  a  fringing  zone  that 
might  be  occasionally  flooded,  while  the  pine 
flatwoods  marked  the  true  uplands.  The  truth 
of  these  first  suggestions  was  conclusively 
fixed  by  subsequent  field  work  and  flights  in 
both  rainy  and  dry  seasons.  Incidentally, 
combined  ground  and  aerial  studies  forced 
serious  doubt  of  the  true  climax  nature  of 
the  pine  flatwoods,  which  seemed  in  a  number 
of  places  to  be  suffering  invasion  by  meso- 
phytio  dicotyl  forest  It  was  a  matter  of 
some  interest  to  learn  later  that  this  inference 
was  borne  out  by  unpublished  data  of  two 
other  botanists  working  on  different  parts  of 
the  peninsula. 

Paul  B.  Seabs 

VmTXRsrrr  or  Nxbbasba 


SCIENTIFIC  EVENTS 

THE  SYSTSlf ATIZATION  OP  PLANKTON 
INVBSTIOATION8 

The  following  notice  has  just  been  received 
from  Professor  L.  Joubin  (Institut  Oc6ano- 
graphique,  195  Bue  Saint-Jacques,  Paris)  the 
secretary  of  the  subsection  of  biological 
oceanography  of  the  International  Union  of 
Biological  Sciences,  International  Hesearch 
OounciL 

An  international  meeting  of  the  delegates 
of  the"  national  sections  was  held  at  Paris  on 
January  27,  1921,  under  the  presidency  of 
the  Prince  of  Monaco.  At  this  meeting  it 
was  agreed  that  the  study  of  plankton  is  not 
progressing  as  well  aa  might  be  desired,  be- 
cause the  methods  of  investigation  vary  and 


therefore  can  not  give  comparable  results. 
There  is  need  for  standardizing  the  funda- 
mentals of  these  methods  by  means  of  the 
preparation  of  a  manual  which  will  system- 
atize them  while  at  the  same  time  leaving  to 
each  investigator  a  free  hand  to  perfect  and 
to  complete  them.  These  improvements  would 
be  taken  into  consideration  in  future  editions. 
A  circular  will  be  sent  to  aU  naturalists 
(zoologists,  botanists,  physiologists  and  dhem- 
ists)  and  institutions  interested  and  th^  will 
be  requested  to  have  it  reprinted  in  the  scien- 
tific journals  and  distributed  among  those 
interested  in  oceanography,  as  well  as  to 
solicit  opinions,  advice,  criticism,  and  obser- 
vations of  any  kind.  A  committee  was  named 
to  prepare  the  manual  and  to  bring  the  plan 
before  the  meeting  of  the  subsection  of  bio- 
logical oceanography  in  December,  192L 
Specialists  who  desire  to  participate  in  the 
commission  for  plankton  studies  are  requested 
so  to  inform  the  secretary.  It  is  requested 
that  all  replies,  printed  matter,  data  concern- 
ing capture,  instruments,  fabrics,  nets,  re- 
agents, preservation,  and  technical  methods  of 
all  kinds  be  addressed  to  the  secretary. 

AusTDT  H.  Olabk 

If  ADAlf S  CURIE'S  VISIT  TO  Alf ERICA 
{From  a  Correspondent) 

Madams  Maris  Ourie,  of  Paris,  the  student 
of  radium,  will  visit  this  countiy  in  May  as  a 
guest  of  the  women  of  America.  She  will 
bring  with  her  her  two  daughters,  tiie  elder  of 
whom  is  also  a  edentist 

Madame  Curie^  internationally  known  for 
her  studies  on  radium  and  its  application  as 
a  remedial  agent  for  cancer,  is  one  of  three 
unusually  gifted  daughters  of  a  PoHdi  educa- 
tor. One  of  her  sisters  is  principal  of  an  im- 
portant young  women's  school  in  Warsaw  and 
the  other  is  director  of  a  large  sanatorium  in 
the  Gtalician  mountains.  Madame  Ourie  went 
to  Paris  from  Warsaw  as  a  yoimg  woman  to 
stu<)y  in  the  Sorbonne^  and  while  in  Paris  mar- 
ried the  brillianit  physioist  and  student  of 
radium,  Professor  Pierre  Ourie^  who  met  a 
tragic  death  by  aooident  in  a  Paris  street  in 
1906.    She  is  now  a  teacher  in  the  Soibonne 
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and  an  investigator  in  the  Curie  Baditim  In- 
stitute^ to  the  supfport  of  which  she  has  devoted 
the  money  received  by  her  from  the  Noibel 
Prize  award,  as  also  the  money  received  from 
other  awards. 

While  in  America  Madame  Curie  will  be 
given  honorary  degrees  by  several  American 
universities  an^l  a  medal  by  a  leading  scien- 
tific society.  In  addition  a  group  of  women  in 
New  York  and  Washington  are  trying  to  raise 
funds  sufficient  to  purchase  and  present  to  her, 
as  a  firif t  from  the  women  of  America,  a  gram 
of  radium  for  use  in  her  experimental  work 
in  the  Curie  Baddum  Institute.  When  asked 
recently  in  Paris:  "  What  would  you  most  pre- 
fer to  have  in  the  world?"  Madame  Curie 
promptly  replied  ^'A  gram  of  radium  under 
my  own  controL" 

She  has  never  possessed  such  an  amount  of 
radium  for  her  independent  use,  nor  can  she 
ever  afford  from  her  own  means  to  buy  it. 
She  lives  on  the  modest  stipend  received  by 
her  for  her  teachinjg  and  research  work  in  the 
Soi*bonne  and  does  not  care  for  more  money 
except  to  put  it  into  the  equipment  and  sup- 
port of  her  laboratory. 

If  the  beautiful  idea  of  making  to  Madame 
Curie,  on  the  occasion  of  her  visit  here,  the 
gift  of  a  gram  of  radium  in  recognition  of  her 
achievements  in  the  interests  of  science  and 
himianity,  can  be  realized,  it  will  be  the  most 
fitting  and  appreciated  tribute  that  can  be 
paid  her. 

The  radium  will  cost  about  $100,000  and 
contributions,  even  small  simis,  are  earnestly 
solicited.  If  sent  to  Mrs.  Yemon  Kellogg, 
1701  Maasacdiusetts  Avenue,  Washington,  D. 
C,  th^  will  be  receipted  and  properly  ac- 
counted for. 

THE  ROCHESTER  MEETING  OP  THE  AMERICAN 
CHEMICAL  SOCIETY 

The  spring  meeting  of  the  American  Chem- 
ical Society  will  be  held  with  the  Eochester 
Section,  Tuesday,  April  26,  to  Friday,  April 
29,  inclusive.  A  large  and  successful  meeting 
is  assured  as  many  thousand  members  of  the 
society  are  within  a  night's  joum^  of 
Rochester   and   reduced  railroad  rates  have 


been  secured.  A  rate  of  one  and  one  half  fare 
for  the  round  trip  journey  under  the  certifi- 
cate plan  has  been  granted.  This  is  good 
from  all  imrts  of  the  United  States,  except 
New  England,  and  west  of  Utah,  the  New 
England  and  Transcontiuental  Association 
having  declined  to  give  rates.  The  Eochester 
hotel  is  the  headquarters. 

The  preliminary  program  is  as  follows: 

Monday,  April  $5 
4.00  p.M.^Goi]iLeil  meeting,  Boehester  Club. 
6.30  P.M.— Dinner  to  the  oonneil  at  the  Boehester 
Club. 

Tuesday,  April  tS 
10.00  A.M. — General   meeting.   Chamber   of   Oom- 
meree. 
Address  of  welo(»ne,  Hiram  Edgerton, 
and  W.  Boy  McCanne,  president  of 
the    Boehester    Chamber    of    Com- 
merce. 
Besponse,  Edgar  F.  Smith,  president 
of  the  American  Chemdeal  Society. 
General  addresBes,  by  Senator  James 
W.  Wadsworth,  Jr.,  and  Congress- 
man Nicholas  Longworth. 
2.00  P.M.— Oeneral  meeting,  Convention  Hall. 

Papers,  by  E.  C.  Franklin^  C.  E.  K 
Mees  and  others. 
6.30  P.M.— <:;ollege  and  Fiatemity  dinneis. 

Wednesday,  AprU  £7 

9.00  ▲.!(. — ^Divdflional  meetings,  Mechanics  Insti- 
tute. 

1.30  P.M. — ^Divisional  meeitings,  Mechanics  Insti- 
tate. 

8.00  P.M.— PabMc  address,  speaker  to  be  an- 
nounced. 

Thureday,  April  B8 

9.00  A.M. — Divisional  meetings,  Medhanios  Insti- 
tute. 
Sigma  Xi  Lnnoheon — ^Hotel  Boehester. 

2.00  P.M. — ^Divisional  meetings,  Mechanics  Insti- 
tute. 

3.00  P.M. — ^Meeting  of  chairman  and  secretaries 
of  local  sections. 

7.00  P.M. — Good-Fellowshdip  meeting,  Bansch  and 
Lomb's  Dining  Hall. 

Friday,  AprU  g9 
8.30  A.M.— Ezenrsions. 
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The   foUowii)^   are   the   addresses   of   the 
divisional  and  sectional  secretaries. 
DiviHoHB: 

Agrieoltiiral  and  Food  Ghemistiy:  T.  J.  Bryan, 

4100  PilmcKre  Streeti  Chicago,  HI. 
Biologiloal  Chemistry:  H.  B.  Lewis,  University 

of  Illinois,  Urbana,  HI. 
Bye   Chemistry:    B.   Norris   Shreve,   43    Fifth 

Avenue,  New  York,  N.  Y. 
Industrial  and  Engineering  Chemistry:   H.  E. 

Hoiwe,    1701    Massachusetts    Avenue,    N.W., 

Washington,  D.  C. 
Organic  Chemdstry:  H.  T.  Gbrke,  Kodak  Park, 

Boehester,  N.  Y. 
Chemistry   of   Medicinal   Products:    Edgar   B. 

Carter,  2615  Ashland  Avenue,  Indianapolis, 

Ind. 
Physical  and  Inorganic  Chemistry:  S.  E.  Shep- 

pard,  83  Gorsline  Street,  Boehester,  N.  Y. 
Bnbher  Chemistry:  Arnold  H.  Smitli,  Themoid 

Bobber  Company,  Trenton,  N.  J. 
Water  Sewage  and  Sanitation  Chemistry:  W.  W. 

Skdm&er,  Bureau  of  Chemistry,  Washington, 

D.  C. 
Bections: 
Sugar  Chemistry:  Frederick  J.  Bates,  Bureau  of 

Standards,  Washington,  D.  C. 
Cellulose  Chemistry:    G.   J.   Esselen,  Jr.,   248 

Boylston  Street,  Boston,  Mass. 
Petroleum  Chemistry:  W.  A.  Gruse,  Mellon  In- 
stitute, Pittsburgh,  Pa. 
The  final  progxvm  will  be  sent  about  April  20 
to  the  secretaries  of  sections^  to  the  council,  to 
members  of  the  Boehester  Section,  and  to  aH  mem- 
bers making  special  request. 

Charles  L.  Pabsons, 
Secretary 

THE  HBRTBR  LECTURESHIP 

Ik  November,  1902,  Dr.  and  Mrs.  Christian 
A.  Herter,  of  New  York,  gave  to  the  Johns 
Hopkins  TTniversity  the  sum  of  $25,000  "for 
the  formation  of  a  memorial  lectureship 
designed  to  promote  a  more  intimate  knowl- 
edge of  the  researches  of  foreign  investi- 
gators in  the  realm  of  medical  science.^' 
According  to  the  terms  of  the  giit,  some  emi- 
nent worker  in  physiology  or  imthology  is  to 
be  asked  each  year  to  deliver  a  lecture  at  the 
Johns  Hopkins  University  upon  a  subject 
with  which  he  has  been  identified. 


The  selection  of  the  lecturer  is  made  by  a 
committee  representing  the  departments  of 
pathology,  physiological  chemistry,  and  clin- 
ical medicine,  and  if  "in  the  judgment  of 
the  oommittee  it  should  ultimately  appear 
desirable  to  open  the  proposed  lectureship  to 
leaders  in  medical  research  in  this  country 
there  should  be  no  bar  to  so  doing."  The 
oommittee  consists  of  Drs.  MacCallum,  Abel 
and  Thayer. 

The  trustees  of  the  Johns  Hopkins  Univer- 
sity announce  that  the  twelfth  course  of 
lectures  on  this  foundation  will  be  given  by 
Br.  Frederick  Oowland  Hopkins^  F.B.S., 
professor  of  bio-chemistry  and  director  of  the 
bio-chemical  laboratory,  Cambridge  Univer- 
sity. The  lectures  will  be  given  in  the  Johns 
Hopkins  Hospital,  at  4.80  p.m.  on  April  12, 
13  and  14,  the  subjects  being:  (1)  "  Oxidation 
and  reduction  mechanisms  in  living  tissues/' 
(2)  "The  function  of  oxygen  in  muscular 
activity,"  and  (8)  "The  outlook  in  nutri- 
tional studies:  an  appraisement." 


SCIENTIFIC  NOTES  AND  NEWS 
Dr.  Albert  Einstein,  of  the  University  of 
Berlin,  arrived  in  the  United  States  on  April 
2,  coming  in  order  to  advance  the  Zionist 
movement,  and  the  establishment  of  a  Uni- 
versity at  Jerusalem.  Dr.  Einstein  was  ao- 
companied  by  three  other  delegates,  including 
Professor  Charles  Weizmann,  who  was  head 
of  the  British  Admiralty  Chemical  Labora- 
tories during  the  war.  There  will  be  a 
Zionist  meeting  at  the  Metropolitan  Opera 
House  on  April  10.  Dr.  Einstein's  arrival 
was  unexpected  and  no  announcements  have 
been  made  of  scientific  lectures. 

The  Albert  medal  of  the  Royal  Society  of 
Arts  was  presented  on  March  14  to  Professor 
Albert  Michelson,  for  his  discovery  of  a  nat- 
ural constant  which  has  provided  a  basis  for  a 
standard  of  lengtL  The  award  was  made 
last  year,  but  the  actual  presentation  was 
deferred  until  Professor  Michelson  could  go 
to  England  to  receive  it 

David  Charles  Davies  has  been  appointed 
director  of  the  Field  Museum,  Chicago,  to 
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succeed  Dr.  Frederick  SkifF.  Mr.  Davies  has 
been  connected  with  the  museum  for  twenty- 
seren  years,  and,  as  assistant  to  Dr.  SkifF, 
superintended  the  moving  of  the  museum  ex- 
hibits from  the  building  in  Jackson  Park  to 
the  new  quarters  in  Grant  Park.  The  mu- 
seum will  be  opened  to  the  public  on  May  8. 

President  Habdinq  has  reappointed  Colonel 
E.  Lester  Jones  to  continue  as  head  of  the 
Bureau  of  Ooast  and  G^eodetic  Survey,  and 
the  appointment  has  been  confirmed  by  the 
senata 

Mr.  Thomas  Bobertson,  of  the  patent  law 
firm  of  Robertson  &  Johnson,  Washington, 
has  been  appointed  commissioner  of  patents. 

Surgeon  John  D.  Long,  who  for  the  last 
two  years  has  been  supervisor  of  the  IT.  S. 
Public  Health  Service  in  San  Francisco,  has 
been  transferred  to  the  office  of  Surgeon-Qen- 
eral,  in  Washington. 

A  DINNER  of  congratulation  to  Professor 
Sherrington  on  his  election  to  the  presidency 
of  the  Royal  Society  was  given  by  the  Physio- 
logical Society  on  March  11,  at  the  Gaf6 
Royal,  London.  Professor  Sir  E.  Sharpey- 
Schafer  proposed  the  toast  of  the  guest  and 
Professor  Sherrington  replied. 

In  recognition  of  the  knighthood  conferred 
upon  him  by  the  king.  Sir  Dawison  Williams, 
editor  of  the  BriHsh  Medical  Journal,  was  en- 
tertained by  the  council  of  the  British  Med- 
cal  Association  at  a  complimentazy  lundieon 
on  Feibruary  16. 

Professor  Douglas  Johnson,  of  Oolumbia 
University,  has  ^been  awarded  the  Janesen 
Medal  by  the  Oeographical  Society  of  Paris, 
for  his  recent  woik  on  ''  Shore  processes  and 
slioreline  development"  This  medal  was 
founded  in  1896  by  the  astronomer,  J.  Janssen, 
to  encourage  precision  in  the  making  of  scien- 
tific observations,  and  is  awarded  each  year 
''  to  the  author  or  explorer  who  shall  have  made 
the  largest  number  of  consistent  scientific  ob- 
servations.'' 

Dr.  REm  Hunt,  professor  of  pharmacology 
in  the  Harvard  Medical  School,  has  been  ap- 
pointed by  the  Surgeon-Oeneral  of  the  United 
States  Public  Health  Service,  a  member  of 


the  advisory  board  of  the  Hygienic  Laboratory 
to  succeed  the  late  Dr.  W.  T.  Sedgwick. 

The  thirty-seventh  session  of  the  American 
Association  of  Anatomists  was  lield  at  The 
Wistar  Institute  of  Anatomy  anid  Biology, 
Philadelphia,  on  March  24^  25  and  26.  Dr.  S. 
Walter  Ranson,  Northwestern  University,  and 
Dr.  Robert  J.  Terry,  Washington  University, 
were  elected  members  of  the  executive  commit- 
tee. The  editorial  boards  of  the  two  anatom- 
ical journals  were  reoiganized.  Dr.  Charles 
R  Stockard,  of  Comdl  University,  was  se- 
lected as  managing  editor  of  TJie  American 
Journal  of  Anatomy,  and  Dr.  John  Lewis 
Bremer,  of  Harvard  Univereity,  was  made 
managing  editor  of  The  Anatomical  Record, 

A  oonferbnoe  was  held  on  March  25,  of 
physicians  summoned  by  Brigadier-General 
Charles  E.  Sawyer,  President  Harding's  per- 
sonal physician,  to  discuss  wi'tii  the  ixresident 
proposed  plans  for  reorganazation.  Those  at- 
tending the  meeting  were  Surgeon-General 
Cumming,  U.  S.  P.  H.  S. ;  Surgeon-General  M 
W.  Ireland,  of  the  Army;  Suigeon-General  E. 
R.  Stitt,  of  the  Navy;  Dr.  Charles  H.  Mayo, 
Rochester,  Minn.;  Dr.  Edward  Martin,  Penn- 
qylvania  commissioner  of  health,  and  Dr.  Wil- 
liam F.  Snow,  New  York,  American  Social 
Hygiene  Asoociaiion.  General  Sawyer  said  the 
discussion  was  a  pidiminary  one  to  action  for 
uniting  government  health  imits.  An  advis- 
ory council  was  formed,  consiBting  of  the 
Suigeon-Generals  of  the  Army,  Navy  and 
Public  Health  Service  and  Dr.  Mayo.  Two 
other  memlbers  will  be  added  to  the  council, 
one  an  educator  and  the  other  a  woman 
engaged  in  public  welfare  work. 

The  joint  committee  of  the  Royal  Geo- 
graphical Society  and  the  Alpine  Club  have 
now  completed  the  appointments  to  the  recon- 
naissance of  Mount  Everest  The  expedition 
is  constituted  as  follows:  CSiief  of  the  expedi- 
tion: Colonel  Howard  Bury;  mountaineers: 
Mr.  Harold  Raebum  (leader),  Dr.  A.  M. 
Kellas,  Mr.  G.  L.  Mallozy,  Mr.  Geoige  Finch; 
medical  officer  and  naturalist:  Mr.  A  F.  R. 
WoUaston*  The  surveyor^peneral  of  India 
telegraphs  that,  subject  to  the  consent  of  the 
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goyerniiieait  of  Indian  the  f oUcrwiog  offioen  of 
the  Survey  of  Izuiia  will  acoomimay  the  ex- 
pedition: Major  H.  T.  Morshead  and  Captain 
Wheeler,  llie  expedition  will  assemble  at 
Darjeeling  about  May  10. 

Mi88  E.  M.  WiKEFiBLDy  F.L.S.,  mycologTisty 
Boyal  Botanical  Gardens,  Kew,  En^rland,  is 
visiting  the  eastern  United  States  and  Canada 
on  her  way  home  from  the  British  West 
Indies.  She  was  the  guest  of  honor  at  a 
dinner  given  by  the  women  mycologists  and 
pathologrists  of  the  IT.  S.  Department  of  Agri- 
culture on  March  23. 

Dr.  Ohables  A.  KoFom,  of  the  University 
of  California,  deliv^ed  on  March  29,  at  the 
Cleveland  Medical  Library,  the  third  Hanna 
lecture  on  ^  The  clinical  and  medical  signifi- 
cance of  parasitic  infections  of  the  human 
intestine  with  especial  reference  to  hookworm, 
amebic  and  flagellate  infections.'' 

At  a  joint  meeting  of  the  Washington 
Academy  of  Sciences  and  the  Biological  So- 
ciety of  Washington  on  April  2,  Dr.  A.  D. 
Hopkins,  U.  S.  Bureau  of  Entomology,  de- 
livered an  address  on  ^'International  prob- 
lems in  natural  and  artificial  distribution  of 
plants  and  animals." 

Professor  William  Duane,  head  of  the  de- 
IMirtment  of  bio-physics  at  the  Harvard  Med- 
ical School,  gave  on  March  81  the  first  of 
three  lectures  open  to  the  public  at  the  Jeffer- 
son Physical  Laboratory.  Professor  Duane 
spoke  on  "  Radio  Activity  and  X-rays." 

Dr.  Ocorge  E.  Vincent,  president  of  the 
Rockefeller  Foundation,  recently  delivered 
the  second  of  the  Marshall  Woods  lectures 
at  Brown  University,  his  subject  being  "  The 
university  and  public  health." 

The  annual  meeting  of  the  Wisconsin 
Academy  of  Sciences,  Arts  and  Letters  will 
be  hdd  at  the  University  of  Wisconsin  on 
April  15  and  16.  President  E.  A.  Birge  will 
deliver  his  presidential  address  at  an  informal 
diner  for  members  of  the  academy  and  their 
friends  to  be  held  on  Saturday  evening, 
April  16. 


John  Burroughs,  the  distinguished  nat- 
uralist»  died  on  March  29,  aged  eighty-four 
years. 

Dr.  Delos  Fall,  formerly  of  the  faculty  of 
Albion  College  and  for  forty-one  years  head 
of  the  department  of  chemistry  of  that  in- 
stitute, died  at  Bradentown,  Florida,  on 
February  19. 

It  is  announced  that  the  20-inch  lens  for 
the  telescope  at  Van  Vleck  Observatory  of 
Wesloyan  University  has  been  delivered.  The 
lens  was  ordered  in  1914  from  Jena,  a  few  days 
before  war  was  declared. 

Through  the  gift  of  Miss  Annie  M.  Alex- 
ander who  has  pledged  more  than  $8,000  an- 
nually for  a  period  of  years,  the  University  of 
California  has  been  enabled  to  organdjse  a  Mu- 
seum of  PalBDontology.  Effected  primarily  for 
the  advancement  of  research  in  palsBontology 
and  historical  geology,  it  is  expected  that  the 
investigators  on  the  fossil  mammftls  and  fossil 
reptiles  of  the  Pacific  coast,  begun  by  Presi- 
dent John  Campbell  Merriam,  of  the  Carnegie 
Institution  of  Washington^  formerly  professor 
of  palBDontology  and  historical  geology  and 
dean  of  the  faculties^  wiU  be  oontinued  in  the 
new  department  Dr.  Bruce  L.  Clark,  assistant 
professor  of  palflBontology,  has  been  named  di- 
rector of  the  museum,  while  E.  L.  Furlong,  as- 
sistant in  palBDonftology,  is  expected  to  be  ap- 
pointed curator  of  the  vwtebrate  collections. 
Included  in  the  staff  will  be  Chester  Stock,  in- 
structor in  palseontology,  and  Mr.  Charlea 
Camp,  to  be  named  vertebrate  palnontologists. 
Comprising  thousands  of  specimens  of  fossil 
plants,  vertebrates  and  invertebrates,  the  pres- 
ent collections  will  be  turned  over  to  the  mu- 
seum, and  the  department  of  palseontology  will 
cease  to  have  a  separate  existence.  Proper  or- 
ganization of  this  and  other  collections  is 
stated  to  be  one  of  the  most  important  pur- 
poses for  which  the  museum  has  been  founded. 

The  museum  of  natural  history  of  the  Uni- 
versity of  Illinois  has  recently  acquired  the 
collection  of  moHusks  made  by  the  late  Anson 
A.  Hinkley,  of  Du  Bois,  niinois.  It  contains 
upwards  of  200,000  specimens,  including  the 
types  or  cotypes  of  113  new  species  and  five  new 
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genera  and  subgenera.  It  is  ricli  in  tihe  little- 
known  regions  of  Alabama  and  other  pkoes 
in  the  southern  states,  and  contains  extensive 
nmterial  from  Guatemala,  Venezuela,  Mexico, 
and  other  parts  of  Oentral  and  South  Amer- 
ica. Mr.  Hinkley  was  a  careful  collector  and 
the  material  includes  valuable  data  as  to  place 
and  habitat  It  is  the  most  valuable  scientific 
collection  received  by  the  university  in  many 
years.  The  estate  of  the  late  Dr.  W.  A.  Nason, 
of  Algoiiquin,  BL,  has  presented  Dr.  Nason's 
collections  to  the  museum.  These  consist  of 
about  60,000  insects,  mostly  American  and 
largely  Illinois,  10,000  land,  fresh  water,  and 
marine  moUusks,  and  about  2,000  pknta 

Syracuse  University  has  come  into  posses- 
sion, by  gift>  of  the  personal  herbarium  of 
(Jertrude  Norton,  a  native  of  Syracuse,  and 
a  former  student  in  Syracuse  University. 
Miss  Norton  taught  for  some  years  in  Salt 
Lake  City,  Utah,  where  she  died  in  1919. 
This  herbarium  embraces  a  collection  of 
about  one  thousand  specimens  of  the  rare  or 
more  characteristic  plants  of  Utah  and  of  the 
Flathead  region  of  Montana. 

The  state  of  Illinois  has  printed  for  the 
Natural  History  Survey  of  the  state  a  second 
edition  of  a  report  by  S.  A.  Forbes  and  R.  E. 
Richardson  on  the  fishes  of  Illinois,  the 
original  edition,  published  in  1908,  having 
been  out  of  print  for  several  years.  This  re- 
port contains  an  account  of  the  toi)Ography 
and  hydrography  of  Illinois,  a  chapter  on 
the  distribution  of  Illinois  fishes  within  the 
state  and  throughout  the  country,  and  full 
descriptions  and  many  illustrations  of  the  160 
species  of  fishes  found  in  Illinois,  with  ac- 
counts of  their  distribution,  habits,  food,  and 
uses  so  far  as  these  are  known.  It  is  illus- 
trated by  76  black  and  white  figures  and 
colored  plates  of  68  species.  The  main  re- 
XX>rt  of  492  pages  is  accompanied  by  an  atlas 
of  102  maps  of  the  state  showing  its  stream 
systems,  its  glacial  geology,  the  localities 
from  which  collections  of  fishes  have  been 
made  by  the  Natural  History  Survey,  and 
those  from  which  each  of  the  98  more  abun- 
dant   species    has    been    taken.    A    limited 


number  of  the  edition  is  reserved  for  free 
distribution  to  libraries,  educational  institu- 
tions and  specialists  who  have  not  received 
the  first  edition,  and  the  remainder  are  offered 
in  single  copies  to  institutions  and  individuals 
at  the  cost  of  the  reprint 

The  death  of  Dr.  John  Iridelle  Dillard 
Hinds  is  announced,  at  the  age  of  seventy- 
three  years.  Dr.  Hinds  was  one  of  the  found- 
ers of  the  American  Chemical  Society.  He 
was  bom  in  North  Oarolina,  educated  in  the 
preparatory  schools  of  Arkansas,  was  for  over 
forty  years  professor  of  chemistry  in  Cumber- 
land University,  the  University  of  Nashville 
and  Peabody  CoUega  At  the  time  of  his  death 
he  was  chemist  for  the  Geological  Survey  of 
Tennessee. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

Dr.  Ernest  Fox  Nichols,  for  the  past  year 
director  of  physical  research  at  the  Nela  Park 
Laboratory,  Cleveland,  recently  professor  of 
physics  at  Colgate,  Dartmouth,  Columbia  and 
Yale  and  president  of  Dartmouth  College,  has 
been  elected  president  of  the  Massachiuetts 
Institute  of  Technology,  to  succeed  the  late 
Bichard  C.  Madaurin. 

Georqe  Hott  Whipple,  director  of  the 
Hooper  Foundation  at  the  University  of  Cali- 
fornia, has  been  appointed  dean  of  the  school 
of  medicine,  dentistry  and  surgery  of  the  Uni- 
versity of  Bochester. 

Professor  Georqe  H.  Parker  has  been  ap- 
poinlied  director  of  the  Harvard  Zoological 
Laboratory  to  succeed  Professor  E.  L.  Mark, 
who  will  retire  from  active  teaching  at  the 
close  of  the  current  year  with  the  title  of  pro- 
fessor emeritus,  after  having  spent  forty-four 
years  in  the  service  of  the  university.  The 
new  ddrector.  Professor  Parker,  has  been  asso- 
ciated with  Harvard  University  since  his 
graduation  in  1887,  and  has  held  a  full  pro- 
fessorship of  zoology  since  1906. 

Dr.  Olof  Larsell,  associate  professor  of 
zoology  at  Northwestern  University,  has  ac- 
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eepted  the  position  of  professor  of  anatomy  in 
tiie  medical  school  of  the  TTniversity  of  Oregon. 


DISCUSSION   AND   CORRESPONDENCE 

OSTEOMYELITIS  IN  THE  PERMIAN 

It  is  always  an  interesting  matter  to  be  able 
to  call  attention  to  the  earliest  appearance  in 
geological  time  of  any  phenomenon  of  nature 
which  is  common  at  the  present  time.  It  is 
especially  impoittant  in  ancient  pathology  to 
I)oint  out  the  similarity  in  form  of  the  results 
of  infective  processes  of  ancient  times  with 
those  of  recent  efpocha  It  is  evident  that  the 
results  of  pathological  processes  have  under- 
gone no  particular  evolutionary  change  and 
one  untrained  in  the  study  of  fossil  objects  is 
able  to  recognize  an  example  of  osteomyelitis 
from  the  Permian  if  he  is  acquainted  with 
modem  jmthology. 

The  present  specimen  which  shows  this  in- 
teresting phase  of  pathology  is  a  posterior 
dorsal  spine  of  a  reptile  of  the  Dimetrodon  type 
and  WBLB  collected  in  the  Bed  Beds  of  Texas  by 
Mr.  Paul  C.  Miller,  of  the  TTniversity  of  Chi- 
cago. The  spine  had  been  fractured  near  its 
base  in  a  simple  transverse  break,  the  line  of 
which  is  still  evident,  and  from  an  ensuing 
infection  a  chronic  osteomyelitis  developed  in 
the  shaft  of  the  bone  producing  a  sinus-filled 
tumefaction  which  is  to^ay  so  characteristic 
of  that  condition.  This  aigues  for  the  pres- 
ence of  infective  bacteria  during  the  Permian 
such  as  have  been  demonstmted  by  the  mag- 
nificent researches  of  Benault  in  the  Paleozoic 
of  France. 

This  is  the  oldest  vertebrate  fossil  showing 
the  results  of  infection  which  has  been  seen  or 
described,  as  it  is  likewise  ihe  oldest  example 
of  osteomyelitis.  These  statements  apply  only 
to  fossil  vertebrates  for  I  have  not  sufficient 
knowledge  of  invertebrate  forms  to  make  a 
sweeping  statement  covering  all  fossil  forms, 
but  so  far  as  my  studies  go  I  have  seen  no  ex- 
ample of  bacterial  infection  during  the  life  of 
any  Paleozoic  form  older  than  the  reptile  re- 
ferred to  above.  This  of  course  brings  up  the 
question  as  to  the  existence  of  a  very  mild 
form  of  pathology  during  the  early  geological 


periods.  The  entire  problem  of  early  pathol- 
ogy is,  however^  still  an  open  ond  and  hasly 
conclusions  must  not  be  made  on  insvfficient 
data.  Boy  L.  Moodus 

Depabtmxnt  or  Anatomy, 
Univxbsity  or  Illinois, 
Chicago 

THE  CHROMOSOMES  OP  CONOCEPHALUM 
CONICUM 

.During  the  winter  and  spring  of  1919-20  a 
study  was  made  of  the  chromosomes  of  Gone- 
cephdlum  conicum  for  the  purpose  of  deter- 
mining whether  or  not  there  exists  any  visible 
difference  between  the  chromosome  groups  of 
the  two  sexes.  No  such  difference  was  found, 
but  the  chromosome  number  (haploid)  is 
plainly  nine  instead  of  eight  as  reported  by 
Farmer,  Bolleter,  and  Escoyee.  One  of  the 
chromosomes  is  very  minute  and  may  have 
been  overlooked  by  these  workers,  or  there 
may  possibly  be  a  difference  in  respect  to  the 
chromosome  number  between  the  European 
and  the  American  races  which  are  ascribed 
to  this  species.  It  is  planned  to  secure  plants 
from  different  localities  and  continue  the 
study  with  reference  to  the  chromosome 
number. 

Amos  M.  Showalter 
Department  or  Botany, 
University  or  Wisconsin 

THE  COST  OF  GERMAN  PUELICATION8 

To  the  Edftor  of  Soienoe:  Oonceming  this 
topic  I  may  be  allowed,  as  one  not  long  ago 
from  a  neutral  country,  to  answer  Mr.  Howe's 
and  Mr.  Dock's  letters  (Sosnoe,  Nov.  26, 
1920,  and  Dec.  24,  1920,  resp.)  as  follows: 

When,  before  the  war,  the  Germans  sold 
goods  to  this  country  at  a  lower  price  than 
they  were  sold  in  Germany,  this  fact  Was 
much  resented  here. 

When  nowadays,  after  the  war,  the  Germans 
sell  goods  to  this  country  at  a  higher  price, 
nominally,  than  th^  are  sold  in  Germany, 
this  fact  is  much  resented  here  again. 

Note  the  inconsistency  I 

If  German  books  could  be  imported  into 
this  country  at  prices  prevailing  in  Germany 
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the  rofiulty  most  probably,  would  be  that  the 
American  publishers  would  urge  Congress  to 
put  high  import-duties  on  them,  as  has  been 
the  case  with  scientific  instruments.  Or  else^ 
another  group  of  people  would  get  alarmed 
at  the  flood  of  German  literature  coming  into 
the  country  and  would  interpret  it  as  a  re- 
vival of  C^erman  propaganda. 

In  either  case  it  is  easy  to  conjecture  as  to 
who  is  finally  to  become  the  loser.  There  is 
no  doubt  but  that  in  either  case  the  scientist 
will  suffer  the  most,  the  broad-gauge  scientist 
wbo  holds  the  view  that  science  bas  no  polit- 
ical limits  or  national  boundaries. 

Only  a  wedc  or  so  ago  I  received  a  letter 
from  my  C^erman  book-dealer,  a  prominent 
publisher,  by  the  way,  who  has  from  the  start 
strongly  opposed  the  placing  of  any  surtax, 
whatsoever,  on  the  export  of  C^erman  books 
and  publications.  He  informed  me  that  at 
last  the  Oerman  government  has  urged  the 
'^  Borsenverein  des  deutschen  Buchhandels " 
(the  central  organization  that  controls  tiio 
price  of  books  in  G^ermany  and  abroad)  to 
lower  its  export^tax  (Yaluta-zuschlag).  The 
suggestion  was  acted  upon  favorably  by  this 
organization  and  as  a  result  the  tax  has  been 
lowered  and  fixed,  for  the  time  being,  at  200 
per  cent,  above  the  current  price  in  Germany. 
To  all  appearances  this  percentage  is  not 
likely  to  go  any  higher  since  the  rate  of  ex- 
change, which  has  so  far  determined  the  sur- 
tax, has  an  upward  trend.  Ewen  ai  the 
present  rate  a  Oerman  hooJc  would  coat  much 
lees  in  this  country  than  "before  the  war. 

Before  one  may  pass  judgment  on  the  cases 
that  seem  discriminatory  to  the  disadvantage 
of  the  foreign  buyer  in  favor  of  the  German, 
one  should  consider  the  fact  that  nowadays 
and  for  a  long  time  to  come,  the  outlay  for  a 
book  of  say  60  marks  entails  a  much  greater 
sacrifice  for  the  G^erman  scientist  than  three 
times  or  even  five  times  that  amount  in  Qer" 
man  marks  to  the  scientist  in  America. 

It  is  the  principle  of  "  Eelativity ''  that 
should  guide  us  more  in  our  judgments  if 
they  are  to  be  unbiased. 

The  G^erman  publisher  to  whom  I  have  re- 


ferred. Dr.  W.  EngBlTnaTin  of  Leipeig,  has 
likewise  informed  me  that  he,  at  leasts  has 
abolished  all  foreign  surtaxes  on  journals 
published  by  his  firm.  (It  is  a  matter  of 
regret  to  him  that  he  is  not  (yett)  at  liberty, 
owing  to  the  binding  regulations  of  the 
"  Borsenverein  **  to  do  the  same  with  his  own 
books.)  Nevertheless  he  finds  it  hard  to  get 
as  few  as  160  subscriptions  to  some  of  his 
publications,  a  modest  figure  indeed,  the  at- 
tainment of  which  is  necessary  to  continue  the 
publication  of  such  invaluable  periodicals  as 
the  Zeitschrift  fUr  wissenschaftliche  Zoologie; 
Groth's  Zeitschrift  fUr  KristaUographie  und 
Mineralogie,  (now  under  the  editorship  of 
the  eminent .  Swiss  mineralogist.  Professor 
P.  Niggli,  of  Zurich);  the  Botanische  Jahr- 
hucher;  and  others.  Two  or  three  dollars 
in  German  money  now  enables  an  American 
scientist  to  take  out  a  personal  subscription 
for  a  whole  year.  I  trust  an  appeal  to  inter- 
nationally minded  scientists  and  others  is  not 
out  of  place  hera  Subscriptions  for  foreign 
periodicals  are  needed  and  are  most  timely 
at  the  present  writing  in  that  they  will  help 
over  times  of  .difficulties  such  highly  impor- 
tant journals  of  international  scope  as  have 
been  mentioned.  Such  an  aid  now  is  sure  to 
benefit  all  parties  concerned,  both  immediately 
and  in  the  future. 

In  conclusion  I  may  add  that  another  sci- 
entific journal  of  high  worth  must  receive 
financial  support,  either  through  subscriptions 
or  voluntary  gifts,  if  it  is  to  be  saved  from 
permanent  suspension.  I  am  this  time  re- 
ferring to  a  publication  devoted  to  soils, 
namely  the  International  Review  of  Pedology 
.  or,  as  it  is  designated  abroad  in  French  and 
in  German  respectively:  Revue  intemationale 
de  pedologie  and  Intemationale  MitteUungen 
fur  Bodenkunde,  A  group  of  Dutch  agricul- 
tural chemists  have  taken  steps  to  insure  the 
continuation  of  that  publication  and  volun- 
tary gifts  and  subscriptions  are  solicited. 
Oorrespondence  should  be  addressed  to  Dr. 
D.  J.  Hissink,  in  care  of  the  Agricultural 
Experiment  Station,  Groningen,  Holland. 

M.  W.  Sensttos 

Stbacusb  Univbssitt 
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THS   COST    OP   AMBRICAN   PUBLICATIONS    IN 
ROUMANIA 

To  THE  Editob  of  Sgibngb:  Foreseeing  the 
high  soar  of  sdenee  m  the  United  States  and 
desiring  to  be  aoquainted  with  the  scientific 
events  in  that  country  and  to  pursue  the  ac- 
tiyily  of  my  numerous  American  friends  and 
acquaintances,  I  haye  been  for  twenty  years 
a  8QbserS>er  to  Soibnob. 

In  December  last,  I  renewed  my  subscrip- 
tion of  scTen  dollars,  which  cost  now  in  Bou- 
manian  money  695  lei  instead  of  35  lei  in  1914. 

In  the  uniyenity  library  of  Oluj,  otherwise 
well  furnished,  and  in  the  libraries  of  the  yari- 
ous  institutes^  the  American  publications  are 
ahnost  completely  wanting;  in  the  laborator- 
ies and  clindcs  of  our  uniyersity  there  is  no 
instrument  or  apixamtus  of  American  fabri- 
cation. The  Hungarian  administration,  that 
had  goyemed  liiis  uniyeraity  until  1919,  had 
not  yet  discovered  America. 

The  leaders  and  profesaofs  of  the  actual 
Boumanian  Fniversily  are  very  desirous  to 
acquire  the  American  books  and  periodicals; 
they  would  like  to  make  use  of  the  best  in- 
struments and  apparatus  constructed  in  the 
United  Statea  They  can  not  conceive  thai  a 
modem  and  progressive  universiity,  as  theirs, 
should  lack  the  intellectual  and  technical  co- 
operation of  the  American  science. 

But  a  microtome  "  Spencer"  cost  me  15,000 
lei  and  a  binocular  "  Spencer "  12,000  lei,  to 
which  must  be  added  the  transport  and  insur- 
ance ezpenaesi,  etc 

There  is  no  scientific  institute  that  could 
afford  such  an  expenditure,  and  no  Bouman- 
ian institution  can  make  ''scientific  pur- 
chases" in  the  United  States  as  long  as  the 
doUar  ia  worth  90  leL 

I  take  leave  to  draw  the  attention  of  the 
readers  of  your  journal  to  this  sad  result  of 
the  world's  war  and  to  ask  them  if  there  might 
not  be*found  any  means  to  cure  this  evil, 
which  is  detrimental  to  both  our  nations. 

I  have  great  hopes  that  from  the  American 
practical  spirit  and  high  love  of  science  will 
spring  the  best  solution  of  this  great  difficulty 
and  therefore  I  beg  the  .editor  of  Science  to 


open  its  columns  to  the  study  of  that  question. 
I  am  at  the  disposal  of  the  readers  of 
SoiENOB  who  would  desire  any  explanation 
about  our  university  and  who  would  like  to 
transmit  us  directly  their  ideas  or  proposi- 
tions. £.  G.  Baoovitza, 
University  professor,  director  of  the 
Institute  of  Speology 
ITnivxbsity  op  Cluj, 
bouicaku 

requests  for  biological  publications 
Pbofessob  Oarl  J.  Com  has  resumed  his 
academic  relations  with  the  Oerman  univer- 
sity at  Pxagu^  Ozecho-'Slovak  republic,  in 
Qonsequenoe  of  the  transfer  of  the  Marine 
Biological  Station  at  Trieste^  of  which  he  was 
formerly  director,  from  Austrian  to  Italian 
controL  He  desires  to  receive  reprints  and 
other  biological  works,  especially  those  pub- 
lished since  the  outbreak  of  the  war,  which 
American  biologists  may  widi  to  send  him, 
at  the  Zoological  Institute  of  the  Oerman  uni- 
versity at  Prague. 

Charles  A.  KoForo 


SCIENTIFIC  BOOKS 
Root  Devdopment  in  the  Orassland  Forma- 
tion, a  Correlation  of  the  Boot  Systems  of 
NaHve   Vegetation  and  Crop  Plants.     By 
John  £.  Weaves.    Carnegie  Inst  Washing- 
ton PubL  292.    18  X  26  cm.,  161  pp.,  25  pL, 
39  text  fig.    Washington,  1920. 
Students  of  plant  physiology,  ecology,  agri- 
culture and  forestry,  when  they  have  taken 
occasion  to  survey  the  general  field  in  which 
their  own  particular  interests  lay,  must  often 
have  been  greatly  impressed  with  the  extreme 
paucity   of   our    knowledge   of   plant    roots. 
Plant  fifpedes  have  been  described  and  rede- 
scribed,  typical  individuals  have  been  photo- 
graphed and  painted,  and  thousands  of  pages 
in  our  libraries  are  devoted  to  the  results  of 
these  descriptive  studies  and  to  their  theo- 
retical interpretation — but  the  far  greater  part 
of    our    accumulated    knowledge    of    higher 
plants  is  closely  confined  to  those  portions  of 
the  plants  that  are  readily  seen  and  may  be 
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easily  examined.  Until  very  reoently  no  at- 
tempts have  been  made  to  extend  obeervation 
and  desKsription  to  the  subterranean  parts  of 
land  plants,  but ,  excellent  beginnings  in  this 
recondite  proyince  of  botany  are  now  avail- 
able and  enough  has  been  accomplished  to 
demonstrate  that  a  well-rounded  knowledge 
of  plants  or  of  any  plant  indiyidual  must  in- 
clude just  as  thorough  study  of  root  systems 
as  has  been  devoted  to  the  aerial  parts. 

Publication  "No.  292  of  the  Carnegie  Insti- 
tution of  Wasbington  is  perhaps  the  most 
valuable  contribution  yet  available  in  this  new 
field.  In  this  book  Weaver  presents  the  re- 
sults of  an  enormous  amount  of  detailed  study 
devoted  to  the  form  and  distribution  of  the 
roots  of  plants  growing  in  the  grasslands  of 
the  United  States^  this  study  being  a  continua- 
tion of  the  author's  earlier  volume  on  ''The 
Ecological  Eolations  of  Boots."  *'  Practically 
all  of  the  grassland  dominants  have  now  been 
studied,  many  of  them  in  two  or  more  asso- 
ciationa  and  under  widely  different  conditions 
of  environment"  Descriptions  of  88  new  root 
systems  of  native  plants  are  here  presented  and 
''  more  than  80  examinations  of  the  root  sys- 
tems of  crop  plants  have  been  made  in  widely 
varying  soil  types  and  conditions  of  growth." 
The  root  systems  have  been  excavated  with 
painstaking  care  and  their  form  and  distribu- 
tion are  set  forth  by  descrii>tions  and  by  dia- 
grams drawn  to  scale,  being  frequently  also 
illustrated  by  reproductions  of  photographs. 

The  'point  of  view  is  primarily  that  of  what 
may  be  called  the  Nebraska  school  of  ecology, 
with  much  emphasis  on  the  concept  of  plant 
succession  and  on  the  practical  value  of  a 
knowledge  of  native  vegetation  as  an  indicator 
of  agricultural  possibilities. 

The  phenomena  of  plant  soooession,  whether 
eeeeia,  oompetition,  or  reaction,  are  eontroHed  so 
largely  by  edaphic  oonditions  and  particularly  by 
water-content  [of  the  soil]  that  they  can  be  prop- 
erly interpreted  and  their  tme  flignifleanee  under- 
stood only  from  a  thorough  knowledge  of  root  re- 
lations. 

But  the  discussions  involve  much  of  the 
physiological,  and  the  author's  aim  appears 


generally  to  be  a  consideration  of  the  indi- 
vidual plant  as  a  machine  operating  under 
the  controlling  conditions  of  the  surround- 
ings, both  above  and  below  the  soil  surface. 

Since  the  work  of  charting  root  ^sterns  is 
very  arduous  and  since  the  physiological  proc- 
esses of  agricultural  plants  deserve  attention 
before  native  plants  are  to  be  thoroughly 
studied  in  this  way,  it  is  especially  gratifying 
that  a  goodly  number  of  crop  plants  have 
received  attention  at  the  author's  hands. 
Some  striking  points  are  shown  by  the  follow- 
ing illustrations  (from  p.  139) :  Sweet  clover 
(MelUotus)  lie  days  old  had  tops  1.8  ft.  high 
and  roots  about  6  ft  deep  in  lowland  soil, 
while  the  tops  were  only  1.5  ft  high  and  the 
roots  were  mainly  about  5.8  ft  deep  in  upland 
soil.  Oats  (Avena)  75  days  old  had  tops  8  ft 
high  in  lowland  and  2  ft  high  in  upland  soil, 
the  corresponding  ^'working  depths"  of  the 
roots  being  2.6  and  8.1  ft,  respectively. 

The  presentation  of  the  results  of  these 
valuable  investigations  might  rather  easily 
have  been  rendered  more  generally  dear  and 
more  readily  comparable  with  the  results  of 
other  similar  studies,  if  the  author  had  em- 
ployed a  meter-stick  instead  of  his  foot-rule. 
He  does  not  appear  to  be  consistently  opposed 
to  the  use  of  the  metric  system,  for  some 
measurements  are  recorded  in  millimeters, 
eta,  and  he  has  grafted  the  decimal  char- 
acteristic of  the  better  system  on  to  the  unit 
of  the  worse;  he  dealt  primarily  with  feet  and 
inches  but  reduced  his  final  values  to  terms 
of  the  foot  and  its  decimal  fractions. 

The  root  characteristics  of  a  given  species 
are  found  to  be  ^^  often  as  marked  and  dis- 
tinctive as  are  those  of  the  aerial  vegetative 
parts,"  in  spite  of  profound  differences  fre- 
quently concomitant  with  marked  differences 
in  habitat  conditions.  Different  species  of  the 
same  genus  are  sometimes  markedly  different 
in  their  root  characteristics. 

The  volume  should  be  familiar  to  all  who 
are  interested  in  the  relations  that  obtain 
between  plants,  on  the  one  hand,  and  tbe  soil 
and  air  oonditions  of  their  surroundings,  on 
the  other. 

B.  £.  LnriNosToir 
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NOTES  ON  METEOROLOGY  AND 
CLIMATOLOGY 

PHTSIOLOOIOAL   METEOROLOOT 

In  oi)6nmg  his  presidential  address^  before 
the  American  Meteorological  Society  at  Chi- 
cago in  December,  Professor  Bobert  DeO. 
Ward  directed  attention  to  the  fact  that  the 
Constitution  of  the  Society  states  as  its  first 
object  "the  advancement  and  diffusion  of 
knowledge  of  meteorology,  including  clima- 
tology, and  the  development  of  its  application 
to  public  health  .  .  .  ."  He  said  further  that, 
in  spite  of  the  intimate  relations  existing 
between  meteorology  and  health,  there  are  few 
physicians  who  hare  even  an  elementary 
training  in  meteorology,  and  perhaps  fewer 
meteorologists  who  are  competent  to  deal  with 
the  phsrsiological  and  medical  relations.  It 
appears,  however,  that  more  and  more  thought 
is  being  given  the  subject,  both  at  home  and 
abroad;  and  this  interest  is  finding  its  ex- 
pression in  various  researches  and  numerous 
papers,  these,  in  turn,  being  applied  practic- 
ally in  the  control  of  air  conditions  in  hos- 
pitals,* factories,*  and,  in  fact,  in  many  other 
places  where  human  health  and  mechanical 
efficiency  must  be  maintained  at  their  best 

Numerous  papers  bearing  upon  the  subject 
of  physiological  meteorology  have  been  pub- 
lished from  time  to  time  in  the  Manihlf/ 
Weather  Review,  and  among  the  most  im- 
portant of  these  is  one  by  Dr.  Leonard  Hill 
of  Essex,  England,  on  **  Atmospheric  environ- 
ment and  health."*     Says  Dr.  Hill: 

The  body  is  faridoned  by  natnrs  for  the  getting 

fdiniate  and  Health,  with  Special  Beferenee 
to  the  United  Btaites."  Antbor'e  abstraet  In 
Monthly  Weather  Meview,  Deumher,  1920,  pp.  090- 
691.  Published  in  The  ScientiHo  Monthly,  AprU, 
1921. 

2 See  Hnntington,  Ellsworth,  "The  Importanee 
of  Air  Oonirol  in  Ho0pita]8,"  The  Modem  Eos- 
pitai,  Apnl  and  May,  1920,  pp.  271-275  and  348- 
353;  noted  in  Monthly  Weather  Review,  May,  1920, 
pp.  279-280. 

s  Mount,  Harry  A.,  "Making  Weather  to 
Order,"  Scientifc  Amerioan,  March  6,  1921,  pp. 
188  and  198. 

4  December,  1920,  pp.  687-690. 


of  food  by  active  exercise,  and  upon  the  taking  of 
such  exercise  depends  the  proper  vigorons  func- 
tion of  the  digestiFe,  respiratory  and  Tascular  or- 
gans. Consequent  on  this,  too,  is  the  vigor  of  the 
nervous  system  and  keen  enjoyment  of  life.  So, 
too,  the  healthy  state  of  joints,  muscles  and  liga- 
ments, and  freedom  from  rheumatic  pains  depend 
upon  proper  exercise  of  the  body,  neither  over  use 
nor  under  use,  either  of  which  may  be  associated 
with  malnutrition  and  lowered  resistance  to  in- 
fection. The  hothouse  conditions  of  life  suitable 
for  the  failing  powers  of  the  aged,  the  injured  in 
a  state  of  shock  and  those  in  the  last  stages  of 
wssting  disease  are  mistakenly  supposed  to  be 
suitable  for  the  young  and  heaHhy.  The  tradi- 
tional fear  of  cold  is  handed  down  from  mother 
to  children  at  her  knee.  For  fear  of  th^  ''catch- 
ing cold,"  they  are  confined  indoors  and  over- 
clothed.  T%ey  are  debilitsited  and  exposed  at  the 
same  time  to  massive  infection  in  crowded  piiaces. 
They  require  well-chosen  food  containdng  all  those 
vitamines  or  principles  of  growth  which  are  found 
in  milk,  the  young  green  shoots  of  plants,  grain 
foods  with  the  germ  and  outer  layers  not  removed 
by  the  miller.  At  the  same  time  they  require  the 
stimulation  of  abundant  open-adr  exercise  to  make 
them  eat  and  metabolize  their  food.  Household 
expenses  will  go  up  as  more  food  is  eaten  by  chil- 
dren excited  by  open-air  exercise  to  keen  appetite, 
but  an  immense  national  economy  will  result  from 
a  heaHhy,  vigorous,  efficient  people. 

But  to  obtain  quantitative  measures  of  the 
naeteorological  conditions  most  closely  related 
to  bodily  comfort  and  health  (these  condi- 
tions being  temperature,  vapor-pressure,  and 
velocity  of  air  movement),  recourse  must  be 
had  to  other  devices  than  the  familiar  wet- 
and  dry-bulb  thermometers.  The  thermom- 
eter, Dr.  Hill  points  out,  is  a  static  instru- 
ment, while  the  body  is  dynamic,  since  heat 
is  produced  at  a  certain  rate  and  must  be 
lost  at  an  equal  rate.  To  meet  this  need. 
Dr.  Hill,  in  1918,  devised  the  hataihermom- 
eter,  which  has  given  excellent  results.  The 
katathermometer"  consists  of  "  a  large-bulbed 
spirit  thermometer  of  standard  size  and  shape, 
graduated  between  100**  F.  and  95^  F.    The 

s  Cf,  Jaoob,  Bobert  A.,  ''The  Eatathermometer : 
An  Instrument  to  Measure  Bodily  Comfort," 
Monthly  Weather  Beview,  September,  1920,  pp. 
497-498,  for  history,  description  and  photographs 
of  the  katatheimometer. 
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bulb  is  heated  in  hot  water  in  a  thermos  flask 
until  the  meniscus  rises  into  the  small  top 
of  the  bulb.  It  is  then  dried,  suspended  and 
the  time  of  cooling  from  100**  to  96**  F.  taken 
with  a  stop  watch  in  seconds.  The  number 
of  seoonds^^divided  into  a  factor  number  (ap- 
proximately 500y  and  determined  for  each  in- 
strument) gives  the  cooling  power  by  con- 
vection and  radiation  on  the  surface  of  the 
''kata"  at  approximately  skin  temperature 
in  millicalories  per  square  centimeter  per 
second.  The  operation  is  repeated  with  a 
cotton  muslin  flnger  stall  on  the  bulb  and 
the  wet  "kata**  cooling  power  obtained,  a 
cooling  power  due  to  evaporation,  radiation 
and  convection.  The  difference  between  the 
two  readings  gives  the  cooling  power  of  the 
evaporation  alone. 

It  is  shown  by  a  table  to  what  low  values 
the  cooling  power  can  fall  in  stagnant  air  at 
even  moderate  temperatures— values  that  are 
much  too  low  for  any  except  the  most  seden- 
tary occupations.  And  yet  it  is  true  that  in 
many  factories  and  mills  where  great  heat 
is  generated  by  rapidly  moving  machinery, 
or  where  workmen  are  subjected  to  high  tem- 
peratures in  engine  rooms  and  about  furnaces, 
no  provision  is  made  for  the  introduction  of 
cool  air,  nor  even  for  keeping  the  warm  air  in 
circulation.  The  result  is  that  the  proper 
vigorous  activity  of  the  respiratory  and 
vascular  organs  is  not  maintained  and  ill- 
ness, or  general  depression,  with  its  conse- 
quent inefficiency  results.  An  excellent  ex- 
ample of  the  effect  of  providing  proper  means 
for  cooling  is  that  of  a  large  steel  tube  fac- 
tory in  England,  where  air  ducts  supply  air 
so  cool  that  the  men  working  before  the  huge 
furnaces  actually  feel  cool  when  the  furnace 
doors  are  shut  The  effect  is  quite  like  the 
heating  and  cooling  on  a  summer's  day  with 
passing  clouds.  It  is  said  that  the  output  of 
that  factory  is  greater  than  that  of  any  other 
of  its  kind,  and  there  is  no  industrial  unrest. 
Thus  it  is,  that  by  reproducing  as  far  as 
I)osBible  within  doors  the  slight  variations  of 
temperature  and  air  movement  which  out- 
door workers  experience,  it  is  possible  to  make 
some  progress  in  keeping  the  sedentary  worker 


in  the  same  robust  and  vigorous  physical  con- 
dition in  which  the  outdoor  worker  finds  him- 
self. The  economic  importance  of  giving  at- 
tention to  these  considerations  is  obvious. 

A  study  of  the  relations  between  weather 
conditions  and  the  incidence  of  certain  dis- 
eases in  north  Atlantic  states  has  been  made 
by  Mr.  John  K.  Weeks,  II.  S.  Weather 
Bureau  meteorologist  at  Binghamton,  N.  Y.' 
From  his  studies  he  has  drawn  the  following 
conclusions: 

First,  that  a  moderate  degree  of  humidity, 
about  70  per  cent,  and  a  moderate  tempera- 
ture, about  68°  F.,  should  be  maintained  in 
dwellings; 

Second,  that  crowding  and  mingling  with 
persons  having  cough  should  be  avoided; 

Third,  that  sunshine  and  plenly  of  interior 
light  should  be  sought;  and 

Fourth,  that  schools  for  janitors  should  be 
provided  in  order  that  the  heating  and  venti- 
lation of  public  places  may  be  properly  cared 
for. 

The  objection  that  a  relative  humidity  as 
high  as  70  per  cent  indoors  in  winter  would 
be  difficult  to  maintain  with  a  temperature 
as  high  as  68°  F.  is,  no  doubt,  a  valid  one; 
but  such  a  temperature  would  probably  be 
too  high  for  comfort  with  that  humidiiy. 
Since  it  would  be  much  easier  to  maintain  a 
high  humidiiy  with  a  lower  temperature  it 
probably  would  be  i)ossible  to  find  a  practic- 
able combination  of  temperature  and  humid- 
iiy which  would  be  entirely  comfortable.  In 
an  article  by  William  E.  Watt,  principal  of 
the  Graham  Public  School,  Chicago,  on 
"How  I  run  my  schooV'^  it  is  found  that  a 
temperature  of  60°  F.  id  sufficiently  high  for 
comfort  if  sufficient  humidity  is  maintained. 
By  introducing  live  steam  into  his  warm  air 
ducts  he  found  it  possible  to  maintain  such 
conditions,  with  beneficial  results  to  teachers 
and  pupils. 

In  addition  to  the  necessity  for  local  con- 

fl  Abstract  and  diflenssion  in  BuUetin  of  th€ 
Ameriean  Meteorologieal  Society,  February,  1921, 
pp.  27-28. 

f  The  Ladies'  Home  Journal,  September  1,  1910, 
p.  20. 
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siderationa  of  atmospheric  conditions  and 
healthy  there  are  the  broader  and  more  gen- 
eral aspects  of  dimate  and  the  treatment  of 
certain  diseases.  Professor  Ward,  in  the 
address  earlier  referred  to,  emphasized  the 
correct  understanding  of  the  characteristics 
of  climate  and  the  judicious  selection  of 
climates  to  suit  the  particular  ailments,  for 
there  is  no  ''perfect"  climate  that  will  be 
equally  beneficial  for  all  ills. 

Efforts  have  been  made  frequently  to  give 
graphical  representations  of  climatic  char- 
acteristics, especially  with  regard  to  tempera- 
ture and  humidily,  and  some  of  these  haye 
been  very  successful  Perhaps  the  climograph 
of  Dr.  Griffith  Taylor,  of  Australia,  is  the 
most  noteworthy  eacample.  Mr.  B.  M.  Yar- 
ney"  says: 

One  seareelj  need  point  out  the  great  nsefnhieee, 
to  the  geographer,  the  busineas  man,  tlie  phjsician, 
the  teacher,  any  devioe  which  heilpa  to  create  liv- 
ing conceptions  of  the  natoie  of  dunaite  and 
weather,  00  leading  to  a  better  eetimate  of  the 
effect  of  a  given  atmoepherie  environment  on  hu- 
man affairs. 

That  is  what  the  climograph  seeks  to 
do.  It  is  a  chart  in  which  wet-bulb  tempera- 
tures are  plotted  against  relative  humidity,  or 
air  temperature  (dry-bulb)  against  relative 
humidity.  Mr.  Yam^  has  chosen  to  mark 
certain  regions  of  his  climographs  ''raw," 
"keen,"  "scorching,"  "muggy,"  etc,  to  indi- 
cate bodily  sensation.  The  line  joining  the 
points  in  the  diagram  wanders  about  among 
these  regions  and  thus  indicates  the  char- 
acteristics of  the  weather  or  climate  under 
consideration. 

Dr.  Carrol  E.  Edson,  president  of  the 
American  Climatological  and  Clinical  Asso- 
ciation, at  the  meeting  of  the  Meteorological 
Society  mentioned  above,  gave  the  following 
questions  as  being  worthy  of  study. by  the 
meteorologist,  and  referred  to  them  as  gaps  in 
present  medical  knowledge: 

1.  Is  baaic  metabolism  differeiut  in  people  liv- 
ing at  high  altitudes  f lom  that  of  people  living  at 

•  "Seme  Fuxither  Uses  of  the  Climograph," 
Monthly  Weather  Eeview,  September,  1920,  pp. 
495-497. 


low  altitudesf    A  study  of  this  might  be  called 
''Climatic  physiology." 

2.  What  is  the  effect  of  sadden  dtanges — 
changes  of  altitude,  temperature,  moistare,  wind, 
ete.f  Ezperimexvtal  solution  of  this  question  is 
possible.    This  is  ' '  Physiologie  meteoiology. ' ' 

3.  Lastly,  there  is  the  stady  of  the  adaptability 
of  the  diseased  mechanism  to  meet  sudden  chai^;es: 
"Medical  climatology." 

These  are  a  few  of  the  aspects  of  the  rela- 
tions between  meteorology  and  health,  and 
indicate  what  an  extensive  field  there  is  for 
investigation,  both  for  the  meteorologist  and 
the  physician.  C.  LeRot  Meisikoer 

Washington,  D.  C. 


SPECIAL  ARTICLES 
A  NBW  TTPB  OF  INHBKITANCS 

In  a  recent  contribution  from  the  Carlsberg 
Laboratory,^  J.  Schmidt  has  described  a  new 
type  of  inheritance  found  in  ''the  millions 
fish,"  Lehigtes  reticulaius,  from  Trinidad.  A 
conspicuous  black  spot  occurs  on  the  dorsal 
fin  of  the  male  in  one  race  of  this  species,  but 
it  is  wanting  in  all  females  of  the  species  and 
also  in  males  of  a  second  race  with  which 
crosses  were  mada  This  spot  was  transmitted 
to  all  male  offspring  of  the  spotted  fish,  re- 
gardless of  the  mother's  ancestry^  but  it  was 
not  found  in  the  female  offspring,  nor  did  it 
reappear  in  the  male  offspring  of  such  females, 
when  they  were  mated  with  males  which 
lacked  the  spot. 

Further,  sons  of  the  spotted  male,  trans- 
mitted the  spot  to  all  their  male  offspring,  not 
to  half  of  them,  as  would  be  the  case  with  an 
ordinary  dominant  Mendelian  character.  The 
inheritance  of  the  character  appears  to  be  ex- 
clusively from  f atlier  to  son,  females  neither 
possessing  nor  transmitting  it.  Evidently  the 
sperm  is  the  sole  vehicle  of  its  transmission. 
It  does  not  get  into  the  egg  at  alL*  Moreover 
it  is  apparently  transmitted  by  only  half  the 
sperm  cells,  those  namely  which  are  male 
determining  in  function.  It  therefore  has,  as 
Schmidt  i)oints  out,  exactly  the  distribution 
of  a  Y  chromosome,  and  he  suggests  that  a  Y 

1 C.  12.  Travam  LaboratoUre  CairUherg,  Vol  14, 
No.  8,  Copenhagen,  1920. 
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chromosome  may  be  the  vehicle  of  trans- 
mission, a  matter  which  his  colleague,  Winge, 
has  under  investigation. 

In  all  previously  known  cases  of  sez-linked 
inheritance^  the  egg  as  well  as  the  sperm  may 
serve  as  a  vehicle  of  transmission.  In  Droao- 
phUa  and  man  it  is  supposed  that  the  X  chro- 
mosome bears  sez-linked  characters,  the  female 
being  in  formula  XX,  so  that  every  egg  after 
maturation  contains  an  X,  a  bearer  of  sez- 
linked  characters;  but  in  the  same  species  the 
male  is  XY  in  formula,  a  Y  replacing  one  of 
the  X's  found  in  the  female.  This  X  con- 
sequently will  occur  in  only  half  of  the  sperm 
produced  by  the  XY  male,  namely  those  which 
pass  into  female  offspring,  but  the  other 
sperms  will  contain  Y  instead  of  X  and  they 
will  pass  into  male  offspring.  However,  up  to 
the  appearance  of  Schmidt's  paper,  no  char- 
acters had  been  observed  to  follow  the  path  of 
a  Y  chromosome  in  transmission,  so  that 
Morgan  characterizes  the  Y  chromosome  of 
DrosophUa  as  "empty." 

Before  the  mechanism  of  transmission  of 
sez-linked  characters  had  been  worked  out,  I 
suggested  in  1909'  that  the  Y  chromosome 
afforded  a  suitable  vehicle  for  transmitting  the 
secondary  sez  characters  of  males.  But  until 
Schmidt's  'publication  was  made  this  sug- 
gestion had  found  no  support  in  known  facts, 
and  the  demonstration  by  Morgan  and  others 
that  characters  which  make  their  first  appear- 
ance or  are  most  often  found  in  males,  may 
nevertheless  have  their  genetic  basis  in  an 
X  chromosome,  seemed  to  discredit  the  Y 
chromosome  as  a  possible  organ  of  ioheritance. 
The  discovery  of  Schmidt  leads  me  to  call 
attention  to  my  earlier  suggestion,  not  for  the 
mere  satisfaction  of  saying  "  I  told  you  so," 
but  to  renew  the  further  suggestion  which  I 
then  made  and  which  still  lacks  verification, 
that  the  Y  chromosome  may  contain  the  dew 
to  the  ezplanation  of  that  other  and  very 
different  type  of  sez-linked  inheritance  found 
in  Abraxas  and  subsequently  found  to  occur 
also  in  poultry. 

2  <  <  A  Mendelian  View  of  Sez-haredity/'  BaBHOB 
Vol  29,  pp.  395-400,  March  5, 1909. 


Studies  of  sez-determination  made  in  the 
last  twenty  years  show  unmistakably  that  in 
dicBcious  sx>ecies  the.  chromatin  comi)Osition  of 
the  nucleus  of  the  egg  determines  the  sez  of 
the  individual  into  which  the  egg  develops. 
Further,  in  many  cases,  if  not  in  all,  the 
quantity  of  chromatin  is  clearly  decisive  be- 
tween maleness  or  femaleness  in  the  individ- 
ual which  develops  from  the  egg.  Thus  in 
parthenogenesis  an  egg  which  develops  with- 
out chromatin  reductiofi  (in  maturation) 
regularly  develops  into  a  female;  but  an  egg 
which  first  undergoes  chromatin  reduction 
(usually  by  ezactly  half  the  total  number  of 
chromosomes),  before  it  begins  development 
into  an  embryo,  if  it  remains  unfertilized, 
now  develops  into  a  male.  Yet  if  the  egg, 
after  undergoing  chromatin  reduction  in 
maturation,  receives  a  new  complement  of 
chromatin  by  being  fertilized,  it  is  restored 
again  to  the  female  status.  Femaleness  thus 
goes  with  the  full  chromatin  equipment  of  the 
species,  maleness  with  a  less  complete  chro- 
matin equipment. 

It  has  further  become  clear  through  studies 
of  sez-linked  inheritance  that  not  all  kinds 
of  chromatin  are  equally  influential  in  deter- 
mining sez,  but  that  a  particular  chromosome 
called  X  is  of  preeminent,  if  not  ezdusive 
importance  in  determining  sez.  In  the  case 
first  clearly  worked  out  by  Wilson,  that  of  the 
squash-bug,  the  female  bears  in  each  cell- 
nucleus  a  pair  of  X's,  whereas  the  male  con- 
tains but  one.  As  the  remaining  ten  chro- 
mosomes of  this  species  are  paired  in  both 
sezes,  the  total  chromosome  count  for  the 
female  is  20-f  2X  =  22;  for  the  male  it  is 
20-hX  =  21.  The  only  discoverable  differ- 
ence between  the  two  sezes  is  in  the  number 
of  the  X  chromosomes.  The  number  is  two  in 
the  female,  one  in  the  male.  The  metabolic 
grade  of  maleness  is  attained  when,  in  addi- 
tion to  the  other  ten  pairs  of  chromosomes,  a 
single  X  chromosome  is  present  in  the  cell, 
but  the  grade  of  femaleness  is  attained  only 
when  the  further  addition  of  a  second  X  is 
made.  Every  kind  of  chromatin  of  the 
species  is  present  in  the  male,  but  a  partic- 
ular kind  of  chromatin  is  present  in  lees 
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amount  in  the  male  tlian  in  the  female.  Now 
if  the  only  difference  between  the  two  sexes 
lies  in  one  chromosome,  it  is  conceivable  that 
one  X  might  be  dropped  from  each  sex,  with- 
out disturbing  the  sex  balance.  Besides  the 
paired  chromosomes  which  were  alike  in  both 
sexes^  the  female  would  now  contain  one  X» 
the  male  none.  It  is  iiossible  that  this  hypo- 
thetical simpler  condition  actually  preceded 
the  other,  that  the  X  chromosome  really  was 
at  first  a  structure  developed  in  the  egg  and 
handed  on  by  this  route  from  mother  to 
daughter  as  an  exclusively  female  structure, 
very  much  as  extra-nudear  structures  or 
plastids  (chromatophores)  are  handed  on  in 
certain  plants,  or  in  the  egg  of  the  green 
hydra,  being  never  found  in  the  male  gamete. 
It  may  be  also  that  this  condition  is  lealized 
in  birds  and  moths,  but  of  this  more  later. 
Now  Wilson  has  shown,  by  comparative 
studies  of  the  sex-determining  mechanism  of 
insects,  that  the  single  unpaired  X  of  the  male 
is  apt  to  acquire  a  mate  which  he  calls  Y,  of 
unknown  origin  and  function  but  certainly  of 
different  nature  from  X.  This  is  frequently 
much  smaller  than  its  synaptic  mate,  X,  but 
in  other  cases  is  almost  or  quite  as  large  as  X, 
so  that  the  chromosome  count  shows  the  same 
number  of  pairs  in  both  sexes.  Only  compara- 
tive studies,  coupled  with  experiments  in  sex- 
linked  inheritance,  show  that  throughout  the 
series  there  is  an  odd  or  single  X  in  the  male, 
while  in  the  female  there  is  a  pair  of  X's.  The 
Y  chromosome,  which  makes  its  appearance  as 
a  mate  of  the  odd  X,  is  now  a  purely  male 
structure,  counteri>art  of  the  hypothetical 
original  single  X  of  the  femaley  and  Schmidt's 
observations  show  that  such  a  structure  may 
perfectly,  well  be  a  vehicle  of  transmission  in 
heredity  of  characters  which  are  the  exclu- 
sive possession  of  males.  For  males  would  now 
form  (as  in  Drosophila)  two  kinds  of  sperm, 
differing  only  in  one  respect  One  type  con- 
taining X  would  be  female  determining,  the 
other  type  containing  Y  would  be  male  deter- 
mining when  respectively  th^  fertilized  the 
single  type  of  mature  egg,  which  contained 
one  X.     If,  however,  by  non-disjunction  in 


maturation  an  egg  retained  two  X's  and  was 
fertilized  by  a  Y  sperm,  it  would  of  neces- 
sity develop  into  a  female  (2X)  (as  is  the 
case  in  Droaophila,  Bridges)  which  neverthe- 
less would  possess  inherited  characters  pre- 
viously i)Ossessed  only  by  males,  because  of 
the  presence  of  the  Y.  Eggs  of  this  char- 
acter might  (as  in  Droaophila)  produce  four 
types  of  gametes,  viz.,  XX  and  Y,  or  X  and 
XY.  Sperm  also  (as  in  Droaophila)  might 
be  produced  of  the  classes  X,  Y,  and  XY.  A 
great  variety  of  possible  combinations  would 
result,  as  Bridges  has  shown  in  cases  of  non- 
disjunction in  Droaophila.  Of  these  various 
combinations,  two  seta  might  give  rise  to 
stable  self-perpetuating  systems  of  the  Ahraxaa 
type,  viz.,  (1)  female  XX-Y,  in  which  the  two 
X's  are  permanently  united  into  a  single  body 
which  acts  as  the  synaptic  mate  of  Y,  while 
the  male  is  Y-Y  in  formula;  or  (2)  female 
X-Y  with  an  increased  potency  of  X  sufficient 
to  determine  femaleness  in  single  dose,  male 
Y-Y.  It  is  true  that  in  Droaophila  Bridges 
finds  Y-Y  tygotes  non-viable  but  this  is  no 
evidence  that  Y-Y  zygotes  would  be  non-viable 
in  all  organisms.  It  is  also  true  that  he  finds 
that  the  non-disjoining  X's  may  later  sepa- 
rate, but  this  would  not  preclude  permanent 
union  of  two  X's  in  other  oiganisms. 

On  the  other  hand,  it  is  conceivable  that 
the  poultry  type  of  sex-linked  inheritance  may 
not  have  been  derived  from  the  Droaophila 
type  at  all  but  from  a  simpler  primitive  con- 
dition in  which  the  female  bore  one  X,  the 
male  no  X.  If  in  a  species  of  this  type,  a  Y 
chromosome  appeared  in  the  egg  as  the  syn- 
aptic mate  of  X,  it  would  necessarily  go  ex- 
clusively into  those  eggs  which  were  to  be- 
come males  and  would  thus  seem  to  be  an 
exclusive  male  possession  even  though  it  had 
originated  in  a  femala  But  the  male  which 
had  received  Y  from  his  mother  would  now 
produce  two  types  of  sperm,  Y  and  no-Y.  An 
egg  transmitting  Y,  if  fertilized  by  sperm  also 
Y  would  produce  a  Y-Y  male,  which  might 
prove  to  have  greater  survival  value  than  the 
male  which  contained  no  Y  or  only  a  single  Y. 
If  this  happened,  the  race  would  become  per- 
manently, female  X-Y,  male  Y-Y,  which  in 
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fio  far  as  T  is  oonoemed  is  exactly  the  condi- 
tion demanded  in  tlie  poultry  type  of  sex- 
linked  inheritance  for  a  carrier  of  sez-linked 
characters.  This  line  of  thought  leads  to  the 
following  hypothetical  outline  of  the  evolu- 
tion of  sex-linked  inheritance. 

1.  Sex-linked  inheritance  begins  with  the 
inclusion  in  the  nucleus  of  the  egg  of  a  struo- 
ture,  X,  perhaps  originally  found  in  the  cyto- 
plasm and  handed  on  there  from  egg  to  egg  in 
the  female  line,  never  in  the  male  lina  This 
structure  is  itself  (or  is  attached  to)  the  spe- 
cific determiner  of  femaleness;  it  is  an  element 
which  keeps  the  organism  at  the  metabolic 
level  of  femaleness,  its  absence  allowing  the 
organism  to  drop  down  to  the  metabolic  level 
of  maleness.  Oharacters  (genes)  located  in 
X  would  pass  only  from  mother  to  daughter. 

2.  From  the  foregoing  state  two  divergent 
lines  of  evolution  may  have  arisen. 

(a)  In  one  the  X  chromosome  becomes 
duplicated  in  the  female  (perhaps  by  split- 
ting at  the  reduction  division)  and  is  in  con- 
sequence found  in  all  eggs  after  maturation. 
It  thus  passes  into  male  zygotes  as  well  as 
female  zygotes.  The  female  will  now  be  XX 
in  formula,  the  male  XO.  Whatever  inherited 
characters  have  their  genes  located  in  the  X 
chromosome  will  now  be  transmitted  as  in 
Dro8ophila  and  man. 

ih)  A  chromosome,  Y,  not  concerned  pri- 
marily in  sex-determination,  may  develop  as 
the  oynaptic  mate  of  X  in  the  egg;  it  would 
at  once  pass  into  male  offspring  and  being 
transmitted  in  sperm  cells  would  speedily 
produce  the  male  type  Y-Y.  But  in  the 
female,  Y  would  be  kept  from  becoming 
duplex  by  the  presence  of  X,  the  synaptic 
mate  of  Y.  If  Y  contained  genes,  these 
would  be  transmitted  as  are  the  genes  of  sez- 
linked  characters  in  poultry  and  other  birds 
and  in  moths. 

3.  If  in  the  Drosophila  type  of  inheritance^ 
Y  should  come  to  contain  genes,  these  would 
be  handed  on  from  father  to  son,  without  ever 
entering  a  female  zygote  iLehistes  type).  In 
the  poultry  type  of  sex-linked  inheritfl&ice,  Y 
would  not  afford  a  suitable  mechanism  for 
this  one-sided  type  of  inheritance,  since  Y 


there  passes  into  females.  Hence  the  Lebistes 
type  must  be  a  further  evolution  of  the  Droso- 
phUa  and  human  type,  not  of  the  poultry  type. 

W.  E.  CastiiB 
BusaxY  Institution, 
March  1,  1921 


THE    AMERICAN    ASSOCIATION    FOR 
THE  ADVANCEMENT  OP  SCIENCE 

SBCTION  A  AND  ASSOCIATED  MATHBMATICAL 
ORGANIZATIONS 

Seetioa  A  of  the  American  Association  for  the 
Advancement  of  ficieooe  met  in  Chieaga  on  Wed- 
nesday morning,  December  29,  in  joint  sesBion 
with  tiie  American  Msthematical  Society  (Ohieago 
Section),  the  Maittiematical  Associatiion  of  Amer- 
ica, and  ft  group  of  persons  interested  in  the  His- 
tory of  Science.^  Professor  D.  B.  Cttrtiss,  chair- 
man of  the  Section^  presided.  Professor  O.  D. 
Kelloggi  of  Harvard  Universitji  the  retiring  ohair- 
man,  glave  an  address  entitled  <  *  A  decade  of  Amer- 
ican mathemaities.''  Profeesor  Florian  Gajori 
gave  an  illnstrated  address  on  ''Hie  evolution  of 
algebraic  notations."  This  meeting  was  attended 
by  more  than  200  persons,  indnding  80  members 
of  tiie  American  Mathematical  Society  and  150 
members  of  the  Mathematical  AssodatioiL  of 
America. 

At  the  business  meeting  following  the  program, 
the  nominations  made  by  the  sectional  committee 
(on  December  27)  were  approved.  These  nomina- 
tionsy  which  were  acted  upon  by  the  council  of  the 
association  at  its  meeting  of  December  81st,  were 
as  ft>llow8: 

I.  For  CBiairman  of  Hie  Section,  who  will  pre- 
side «it  Toronto  and  give  his  retiring  ad- 
dress at  Boston,  Oswald  Veblen,  Prinoeton 
University, 
n.  For  Secretary  of  the  Section,  who  will  hold 
oiEce  until  the  meeting  of  1924-25,  "William 
H.  Boever,  Washington  University. 
According  to  the  new  constitution  four  instead 
of  Ave  members,  in  addition  to  the  chainnan  and 
secretary,    constitute    the    Sestkmal    Commiittee. 
Tlieraf  ore  it  was  unnecessary  io  eleot  a  member  to 
Boeoeed  Professor  H.  L.  Biets,  whose  term  expired 
with  the  Ohioago  meeting.    The  four  members  are: 
Dunham  Jackson   (January,  1920,  to  December, 
1924),  Minneapolis,  Minn.;  A.  D.  Pitcher  (Jan- 
nary,  1920,  to  December,  1923),  aevekmd,  Ohio; 
Gilbert  A.  Bliss    (January,   1920,  to  Deeeniber, 
1922),  Obicago,  Illinois;  James  M.  Page  (January, 
iSoiBNOX,  February  18,  1921  (p.  164). 
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1920,  to  Beoember,  1921),  OhvlottevftUe,  VizginU. 
ProteKxr  D.  B.  OttrtiflB,  Nortiiweitera  Uai^eraiity, 
wm  giT«  the  zetiring  addMS  at  Toronto  (1921- 
1922). 

A  joint  dinnoT  for  mathematidaiM  and  Mtron* 
omen  mm  giren  Mi  ihe  Qnadraiiglo  Club  of  Ghi- 
eago  Uniyeraitj  on  Wednesday  eveumg,  Deeem- 
ber  29. 

Tbe  following  annonneements  eoneeming  mem- 
bers of  Seetion  A  are  of  speeial  ioteireat: 

(1)  Professor  E.  H.  Moore,  head  of  the  depart- 

ment of  maKhematies  of  the  TTniversity  of 
Caiioago^  ma  elected  president  of  the 
Ameiliean  Asaoeiaition  for  the  Advanee- 
meint  of  fieienoe. 

(2)  Professor  G.  A.  Bliss,  of  the  Univeimtj  of 

Chieaigo,  ma  elected  president  of  the  Ameri- 
can Maithematieal  Soeietj. 

(3)  Professor  G.  A.  Miller,  of  the  Umversity  of 

Illinois,  waa  elected  president  of  the 
Mathematical  Association  of  America,  and 
member  of  the  ezeeative  committee  of  the 
couLcil  of  the  American  Association  for 
the  Advancemeot  of  Soieneo. 

(4)  The  American  Mathematical  Qodety  and  the 

Mathematical  Association  of  America  were 

iniT&ted  by  the  American  Association  for  the 

Advancement  of  Sdenee  to  become  aiBliated 

societies.     As  soon  as  these  organizations 

offleSally  accept  the  offer  to  aiBliate,  they 

wiU  be  represented  on  the  coancil  of  the 

association  by  their  respeetiTe  secretaries. 

Professor  B.  G.  D.  Bichardson,  of  Brown 

TTniversity,  and  Professor  W.  D.  Oaims,  of 

Oberlin  OoUege. 

At  the  sessions  of  the  American  Mathematical 

Society  on  Wednesday  afternoon  and  on  Thnrs- 

day,  the  foUowing  papers  were  read: 

Construation  of  doubly  periodic  functions  with 
singular  poinU  in  the  period  pardllelogram : 
PaoinasoB  W.  Pattl  WoBxa. 

Boundary  value  problems  with  regular  eingulair 
poMs:  PBorasfioa  H.  J.  Ettungxb.  (Sec- 
ond paper.) 

Note  on  the  permutdbUity  of  funetiom  which  have 
the  same  Sehmidi  fundamental  functione:  Pao- 
nssoB  E.  W.  GHimNDSN. 

On  hemele  whUh  have  no  Fredhohn  fundamental 
functions:  PaorEssoa  Ceittxnden. 

Note  on  convergence  in  mean:  Pbotbssob  Ghit- 


Determination  of  the  spherical  transformation  in 

Orassmann's    extensive    algebra:    Bb.    A.    B. 

SoHwzrrzxB. 
On  the  relation  of  iterative  compositional  equa- 

tions  to  Lie's  theory  of  transformation  groups: 

Dr.  SoHWXEma. 
Isothcrmally    conjugate   nets:    PBOFBsaoa   £.    J. 

WiLOZYNSKI. 


Transformation  of  conjugate  nets  into  conjugate 
nets:  PBorasfioa  Wilcztnbki. 

Conditions  under  which  one  of  two  given  erased 
Unear  point  sets  may  he  thrown  into  the  other 
one  by  a  continuous  transformation  of  a  plane 
into  itself:  Paorssstti  B.  L.  Mooai. 

A  closed  connected  set  of  points  which  contains  no 
simple  oonKfUioiis  arc:  Pborssob  Mooai. 

On  the  history  of  symbols  for  n- factorial:  Pbo- 
rssob Flqbian  Cajobi. 

ffomo^eneoiif  polynofniais  with  a  multiplication 
theorem:  Pborssob  L.  £.  Dioksom. 

Applications  of  algebraic  and  hypercomplcx  num- 
bers to  the  complete  solution  in  integers  of 
quadratic  diophantine  equations  in  several  vari- 
ables: Pborssob  Diokson. 

Arithmetic  of  quaternions:  Pborssob  Diokson. 

Determination  of  all  general  homogeneous  poly- 
nomials expressible  as  determinants  with  Unear 
elements:  Pborssob  Diokson. 

I-con jugate  operators  of  an  aheUan  group:  Pbo- 
rssob G.  A.  MiLLIB. 

The  integrals  and  associated  divergent  series:  Pbo- 
rssob W.  D.  MAoMnjiAN. 

Slementary  geometry  in  n^dlmensions:  Pboivbsob 
B.  P.  Baxxb. 

Note  on  an  am^biguous  case  of  approximation: 
Pborssob  Dunham  Jaokson. 

On  the  method  of  least  m-th  powers  for  a  set  of 
simultaneous  equations:  Pborssob  Jaokson. 

Note  on  the  convergence  of  weighted  trigonome- 
tric series:  Pborssob  Jaokson. 

On  polynomials  and  their  residue  systems:  Pbo- 
rssob AuBBSY  J.  KxMPNSB.     (Second  paper.) 

Bxpansion  of  the  double  frequency  function  into  a 
series  of  Eermite's  polynomials:  Pborbsos  £. 
B.  Smith. 

On  amicable  numbers  and  their  generalieations : 
Pborssob  T.  E.  Mason. 

On  the  complete  eharaeterieation  of  the  set  of 
points  of  "approximate**  continuiiy:  Pbo- 
rxssoB  HzNBT  Blumbzbo. 

Comparison  of  deferent  Une-geometric  representa- 
tions for  functions  of  a  complex  variable:  Db. 
Gladys  E.  C.  Gibbxns. 

Oil  the  trigonometric  representation  of  an  ill-de- 
fined function:  Pborssob  Dxtnham  Jaokson. 

An  adaptation  of  Bing's  paradox,  involving  an 
arbitrary  a  priori  probability:  Pborssob  Ed- 

WABD  L.  DODD. 

A  convergence  theorem  of  Osgood's  with  an  ap- 
plication: Pborssob  0.  D.  Kxllogo. 

Invariant  points  under  transformations  in  func- 
tion space:  PaoRsscms  G.  D.  Bibkhoft  and  O. 

D.  EXLLOGO. 

Fundamental   points   of   potential   theory:    Pbo- 

FBSSOB  G.  C.  Etans. 
Functionals  of  summable  functions:  Pborssob 

W.  L.  Habt, 

The  papers  of  Professors  Moore,  Dodd  and 
Evans,  and  the  paper  of  Dr.  Gibbons  were  read  by 
title. 

The  New  York  meeting  of  the  society  was  re- 
ported in  SoiXNCB  of  February  25. 

At  the  sessions  of  the  Mathematical  Association 
of  America  on  Tuesday  and  Wednesday  afternoon 
the  following  papers  were  read: 
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Geametriedl  development  of  analytical  ideas:  Pro- 
rxssoR  L.  G.  Kabpinski,  University  of  Michi- 
gan. 

The  anharmonio  ratio  in  projective  geometry:  Pbo- 
rassOB  E.  B.  Stouiteb,  UniTorsity  of  Kansas. 

The  association's  ideal  for  expository  papers:  Pbo- 
FB880B  E.  J.  WiLCZTNSKi.    (IntToduetorj  Note.) 

The  first  work  on  mathematics  printed  in  the  new 
world:  Pbofessob  David  Euoens  Smith,  Co- 
lumbia University. 

BoUe's  theorem  and  its  generalisations:  Pbo* 
TESSOB  A.  J.  Kkmpnkb,  University  of  Illinois. 

Some  geometrical  aspects  of  the  theory  of  relaiiO' 
ity:  Pbohessob  L.  W.  Dowumo,  University  of 
Wisconsin. 

Note  on  "the  metric  question  from  the  historical 
standpoint":  Prohessob  L.  G.  Eabpinsxi,  Uni- 
versity of  Michigan. 

General  aspects  of  the  problem  of  interpolation: 
Pbofessob  Dxtnham  Jackson,  University  of 
Minnesota. 

Construction  of  double  entry  tables:  Pbotessob 
A.  A.  Bennett,  in  charge  of  the  U.  8.  Ordnance 
Ballistic  8tatk>n,  Baltimore,  Md. 

Certain  general  properties  of  functions:  Pborssob 
Henbt  Blumbebo,  University  of  Illinois. 

In  addition  to  the  election  of  Professor  G.  A. 
Miller  as  president  of  the  Mathematical  Associa- 
tion of  America,  the  following  elections  were 
made: 

For  Vice-president:  B.  0.  Archibald,  Brown 
Uniyersity;  B.  D.  Garmichael,  University  of  HH- 
noifl. 

For  Members  of  the  Board  of  Trustees:  A.  A. 
Bennett,  U.  8.  Ordnance  Ballistic  Station;  Florian 
Cajori,  University  of  Oalifomia;  H.  L.  Bietz, 
University,  of  Iowa;  D.  E.  Smith,  Columbia  Uni- 
versity; C.  P.  Gummer,  Queen's  University, 

Seventy-two  individuals  and  three  institntions 
were  elected  to  member^ip  and  a  Texas  Section  of 
the  association  was  approved. 

Wlf .  H.  BOEVEB, 

Secretary,  Section  A; 

Abnold  Dbesden, 
Secretary,  American  Mathematical  Society, 
Chicago  Section; 

W.  D.  Caibns, 
Secretary,     Mathematical    Association     of 
America 


THE  AMERICAN  SOCIETY  OF 
AGRONOMY 

The  winter  meeting  of  the  society  was  held  at 
Chicago  in  afUiation  with  the  American  Associa- 
tion for  the  Advancement  of  Science,  on  Friday, 
December  31. 

The  program  follows: 


symposium 

Our  Present  Knowledge  of  Methods  of  Com 
Breeding 

Leader:  H.  K.  Hates,  University  of  Minnesota, 
St.  Paul,  Minn. 

The  experimental  basis  for  the  present  status  of 
com  breeding:  F.  D.  Eiohet.  A  review  of  experi- 
mental efforts  to  increase  com  yields  by  breeding 
points  to  the  following  conclusions:  (1)  Mass  se- 
lection on  the  basis  of  production  of  mature,  sound 
grain  per  plant,  under  conditions  of  uniform 
stand  and  fertility,  may  be  recommended  as  a 
means  of  at  least  maintaining  yields.  (2)  There 
is  no  evidence  that  ear-to-row  breeding  can  be  re- 
lied upon  to  obtain  increased  yields  oommeniarato 
with  the  cost.  (3)  First  generation  varietal 
crosses,  and  crosses  or  double  crosses  between 
pure  lines,  offer  possibilities  for  obtaining  larger 
yields;  but  the  value  of  each  combination  must  be 
determined  experimentally.  (4)  The  evidence  as  a 
whole  shows  clearly  the  value  of  selection  in  ob- 
taining better  adaptation  to  a  specific  environ- 
ment and  the  value  of  hybrid  vigor  in  obtaining 
larger  yields.  These  principles,  in  connection  with 
the  Mendelian  interpretation  of  heterosis  as  due  to 
linked  dominant  growth  factors,  point  to  selection^ 
hybridization,  and  further  selection,  all  based  on 
pure  lines  and  controlled  pollination,  as  the  only 
sound  basis  for  real  com  improvement. 

The  bearing  of  modem  genetic  studies  on  com 
breeding:  B.  A.  Emebson. 

Com  breeding  as  a  hobby:  H.  A.  Wallace. 
Eight  rather  late  corn  varieties  were  combined  as 
pollinating  parents  with,  each  of  twenty  rather 
early  mother  parents.  Of  these  160  combinations, 
60  were  tried  out  in  comparison  with  the  Iowa 
Station  strain  of  Beids  at  Ames  and  the  others 
were  tried  out  at  Des  Moines.  At  both  places  a 
strain  of  Beids  known  as  Iowa  10  proved  to  be  the 
best  of  the  eight  as  a  pollinating  parent  and  a 
Kentucky  strain  of  Johnson  Co.  White  proved  to 
be  poorest.*  During  1916, 1917, 1918  and  1919,  the 
Iowa  Station  has  tried  out  287  hybrids  and  of 
these  only  50  have  outyielded  the  station  strain  of 
Beids.  There  is  probably  about  one  chance  in  one 
hundred  of  finding  a  cross  of  two  distinct  varieties 
which  will  prove  to  be  an  improvement  on  the  best 
of  the  varieties  now  in  use.  The  most  promising 
cross  so  far  discovered  in  Iowa  is  a  cross  of  the 
Iowa  Station  strain  of  Beids  with  Argentine  com. 

The  author  believes  that  there  must  eventually 
be  special  purpose  corns  such  as  90-day  corns, 
silage  corns,  etc.,  as  well  as  standard  grain  vari- 
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eties.  He  advoeateB  as  an  aid  to  specialised  com 
breeding  the  formation  of  a  Com  Beeord  Associa- 
tion for  the  registration  of  prnnising  selfed 
strains.  Bj  proper  encouragement,  he  believes 
that  retired  farmers  conld  be  interested  in  the  de- 
Telopment  of  selfed  strains  of  com  as  a  hobby. 

ProgreBS  report  on  the  method  of  eeleetion  in 
eelf'fertUited  lines:  D.  F.  Jonss.  Seleetion  in 
self -fertilised  lines  makes  possible  a  control  of 
the  heredity  from  both  4he  pollen  parent  and  seed 
parent.  Some  seTentj-flve  lines  selected  in  this 
way  and  started  from  four  different  varieties 
diosen  from  among  the  best  as  grown  in  CSonneeti- 
cut  have  shown  the  nsoal  segregation  of  type  and 
reduction  in  vigor.  Many  elear^ut  undesirable 
eharacters  have  appeared  and  are  being  eliminated. 
For  example:  fifteen  lines  have  contained  various 
forms  of  chlorophyll-deficient  seedlings;  ten,  the 
'' defective  seed''  factor;  three,  different  forms  of 
dwarf  plants;  two,  golden  plants;  three,  varie- 
gated plants;  and  five,  various  forms  of  sterility. 
Along  with  these  outstanding  weaknesses  other 
marked  variations  in  height,  sise  of  stalk,  type  of 
tassel  and  ear,  and  color  of  foliage  have  appeared. 
8neh  differences  as  these  form  the  material  for 
effective  selection  for  productiveness. 

Overeoming  "root  rot*'  by  breeding:  W.  D. 
Yallbau.  In  breeding  for  resistance  to  com  root 
rot,  the  fact  should  be  kept  in  mind  that  disease- 
free  seed  probably  does  not  exist,  under  average 
field  conditions.  All  plants  examined  in  the  field 
as  well  as  those  grown  in  the  sand  box  have  been 
found  to  be  infected.  Differences  in  time  of  death 
of  plants  of  a  given  variety  under  field  conditions 
are  dependent  on  differences  in  resistance  of  the 
plants  to  root  rot,  and  are  not  the  result  of  plant- 
ing diseased  or  disease-free  seed.  Various  seed 
treatments,  including  all  of  those  commonly  recom- 
mended for  small  grains,  have  failed  as  a  means 
of  eontroL  Attempts  to  obtain  disease-free  seed  by 
harvesting  before  ripening  and  protecting  ears  from 
^prther  infection  has  failed  as  infection  occurs  be- 
fore the  milk  stage.  Ears  may  be  graded  accord- 
ing to  resistance  by  growing  seedlings  in  a  sand 
box  and  noting  the  time  required  for  the  individ- 
ual seedlings  to  rot  to  the  surface  of  the  sand.  By 
this  method  premature  death  of  plants  has  been 
reduced  from  an  average  of  36.1  in  the  checks  to 
8.4  per  cent,  in  the  plants  from  the  most  resistant 
ears,  An  attempt  is  being  made  to  obtain  pure 
lines  of  the  most  resistant  strains  by  self-pollina- 
tion. Self-pollination,  even  for  many  years,  does 
not  materially  reduce  the  number  of  days  between 


the  death  of  the  first  and  last  plant  from  a  given 
ear,  over  open-pollinated  ears,  in  the  sand  box. 
Preliminary  experiments  indicate  that  field  selec- 
tion of  seed  from  the  longest-lived  plants  may 
prove  a  means  of  obtaining  seed  of  a  high  degree 
of  resistance. 

Ear  type  eeleation  and  yield  in  com:  T.  A. 
KiBSSXiiBACH.  From  the  seed  standpoint,  ear 
characteristics  of  dent  com  fall  into  two  classes, 
utilitarian  and  non-utilitarian.  The  utilitarian 
characters  comprise  those  whidi  indicate  sound- 
ness and  hereditary  adaptation  to  certain  environ- 
mental conditions.  This  adaptation  can  not  be 
reliably  forecasted  by  a  mere  ear  examination. 
However,  associated  with  marked  differences  in 
the  plant  growth  habits  resultant  from  corre- 
sponding regional  differences  in  the  environment 
(and  especially  climatic  difl!erenoes),  are  found 
rather  distinct  adaptive  ear  type  characteristics. 
The  more  adverse  plant  growth  conditions  are  for 
com,  tile  more  nearly  do  the  adapted  types  ap- 
proach the  small  stalk,  low  leaf  area,  slmder  ear 
and  smooth  shallow  kemel  of  flint  com.  Approach 
of  a  balance  or  equilibrium  between  adverse  en- 
vironment and  the  plant  and  its  ear  type,  is  fre- 
quently spoken  of  as  "running  out''  of  tiie  com, 
whereas  such  a  reaction  is  an  actual  betterment  for 
the  prevailing  conditions.  The  com  grower  is 
coming  to  recognize  the  advantage  of  modifying 
his  conception  of  ear  type  to  harmonise  with  the 
environment  of  his  locality.  There  is  no  such 
thing  as  a  universal  best  typo. 

Progress  report  on  com  disease  investigations: 
Jahbs  B.  Holbebt.  Cooperative  investigations  by 
the  Bureau  of  Plant  Industry  and  certain  agricul- 
tural experiment  stations  during  the  past  three 
years  have  shown  that  the  root,  stalk  and  ear  rot 
diseases  of  com  are  widely  distributed  in  this 
countzy  wherever  com  is  grown.  These  diseases 
have  been  found  to  be  a  limiting  factor  in  com 
production.  They  may  be  largely  controUed  by 
careful  field  selection  of  healthy,  productive 
plants,  physical  selection  of  seed  ears,  and  the 
proper  use  of  the  germination  test,  as  described  in 
Farmer's  Bulletin  1176.  The  continued  selection 
of  seed  according  to  these  recommendations  has 
been  effective  in  improving  a  number  of  varieties 
of  corn.  Other  means  for  control,  such  as  the 
breeding  of  resistant  varieties,  soil  sanitation,  and 
the  use  of  certain  soil  correctives,  are  being  in- 
vestigated. 

The  present  status  of  eontinvous  selection  ex- 
periments  with  com:  L.  H.  Smith.    Several  lines 
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of  contliinonB  seleetion  in  corn  for  certain  special 
charaoteriBticfl,  including  both  chemical  and  phys- 
ical properties,  have  been  carried  on  for  many 
years  at  the  ISinois  Agricnltaral  Experiment  Sta- 
tion«  Twenty-four  generations  of  ejection  to  in- 
fluence the  composition  of  the  grain  show  very 
marked  retponses,  and  from  a  single  original  va- 
riety four  diverse  strains  have  been  eatabliahed, 
namely,  high  protein,  low  protein,  high  oil,  and 
low  oiL  Similarly,  high-  and  low-ear  strains  as 
well  as  erect*  and  dedining^^ar  strains  have  been 
produced.  Another  example  of  this  respofnae  to 
selection  has  been  the  deyelopment  of  a  two-eared 
strain  from  an  ordinary  single-eared  variety.  In 
Hhe  manner  differences  in  yield  hav^  been  induced 
by  similar  methods  of  selection.  These  results  all 
go  to  show  something  of  the  possibilities  of  pro- 
foundly modif|ying  various  characteristics  by  con- 


of  rtielled  com  per  acre  of  the  Fi  cross  over  the 
better  parent  has  averaged  less  for  the  last  two 
years  than  for  the  first  four  years  of  the  tests  in 
the  case  of  crosses  with  Minnesota  No.  13.  On  the 
basis  of  these  results  it  appears  that,  if  com  were 
selected  primarily  on  the  basis  of  yield,  tiie  value 
of  Ft  varietal  crosses  would  be  somewhat  ques- 
tionable. 

Butt  and  the  w&ather:  H.  i;^.  WALSTra.  At 
Fargo,  N.  D.,  blue  atom  spring  wheat  averaged  7.1 
bushels  per  acre  in  0  seasons  wiien  rust  epidem- 
ics occurred,  and  26.7  bushelt  per  acre  in  5  non- 
rust  seeaons.  The  average  minimal  and  maximal 
temperatures  by  10-day  periods  from  the  date  of 
seeding  show  the  following  diffwenees  as  between 
the  reqwctive  5-year  periods: 
Average  Differenoei  Ui  DegreeB  F.  for  Batik  10* 

day  Period  after  Seeding.    Five-year  Averages 
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of  5                Minus 
Rust  Years  J 

r  Maximals    1 

of  5 

Good  Yean 

-1.64 

-f9.16 

-f4.96 

•f4.i8 

•fO.28 

-f6.74 

-f5.72 

-f4.10 

-fO.72 

tinuous  selection  in  a  cross-fertilized  plant  such  as 
com. 

First  generation  earn  varieiai  eroeses:  Fred 
Gbhtbb.  a  brief  review  is  made  of  the  develop- 
ment of  the  theory  which  accounts  for  the  increased 
vigor  of  Fi  crosses.  Experiments  are  reviewed  in 
whidi  Fj  com  crosses  are  compared  with  their  par- 
ents for  yield  of  grain.  Of  146  crosses,  113  ex- 
ceeded the  parental  average  in  yield  of  grain  and 
84  exceeded  the  better  parent.  At  the  Minnesota 
station  5  flint^dent  crosses  tested  for  a  period  of 
two  to  six  years  yielded  an  average  of  7.7  per  cent, 
more  shelled  com  per  acre  than  either  xwrent. 
Particular  attention  is  called  to  the  cross  between 
liiinne9ota  No.  13  and  Squaw  Flint  which  yielded 
8.4  per  cent,  more  shelled  com  per  acre  than  Min- 
nesota No.  13,  which  is  the  higher  yielding  parent, 
and  was  a  week  to  ten  days  earlier  in  maturity 
than  Minnesota  No.  13.  Such  a  cross  appears  of 
considerable  promise  for  sections  where  early  ma- 
turity is  an  important  factor.  During  the  first 
three  years  of  the  study  a  strain  of  Minnesota  No. 
13  was  used  whieh  had  been  selected  for  type  for 
several  years.  In  the  latter  years  this  strain  was 
selected  primarily  for  yield.    l%e  increase  in  yield 


During  rust  years  maximal  temperatures  rose 
more  rapidly  and  readied  their  highest  point 
sooner  than  in  non-rust  years.  The  average  rain- 
fall during  April,  May,  June  and  July  averaged 
higher  in  rust  years  than  in  good  years.  When 
high  rainfall  occurred  in  good  years  danger  of 
rust  has  been  offset  by  low  temperatures.  When 
excessively  high  temperatures  have  occurred  in 
good  years,  danger  of  rust  has  been  offset  by 
droughty  conditions.  P.  £.  BaowK, 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

First  Avenue  and  Twenty-eighth  Street 
NEW  YORK  CTTY 


For  Informatioh  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y. 


OPeiteniRmm  University 

SdMoloTmeaidie 

Only  MeeUcai  School  in  thm  City 
of  Cleveland 

Admits  only  college  degree  stadents  and 
senion  in  absentia. 

Excellent  laboratories  and  facilities  for 
research  and  advanced  work. 

X^arge  clinical  material.  Sole  medical 
control  of  Lakeside,  City,  Charity  and  Mater- 
nity Hospitals,  and  Babies  Dispensary. 
Cliniod  Clerk  Services  and  individual .  in- 
str  action. 

Wide  choice  of  hospital  appointments  for 
all  graduates. 

Fifth  optional  year  leading  to  A.  M,  in 
Medicine. 

Vacation  courses  facilitating  transfer  of 
advanced  students. 

Session  opens  September  29,  1921,  closes 
June  IS,  1922.    Tuition,  f200.(X). 

F&r  catalogue,  information  and  i^ptteoHtm 
Monks,  addrmsM 

ClKRctfstrar  i353€*9tb$t,ek*elaia 


Johns 


University 

Ma^Bcal  School 

TtolfiidlaslMioollianliitMna  Psii  of  tha  TTnlTBnltj  iirf 
Is  ia  eloM  Affllisaon  withtht  Johm  HopUu  Hofpltel 

ADMISSION 

CandldAtes  for  idmiMion  nmft  be  snidastM  of  approTvd 
ooUoges  or  loientiflc  sohooli  with  at  least  two  Tear's  initruetioa, 
ineladlDg  laboratory  work,  in  Chemistry,  and  one  year  eaoh  in 
physios  and  biologr,  together  with  eridflooe  of  a  reading  knowl- 
edge of  French  ana  German. 

Eaeh  olasa  is  limited  to  90  itndenti,  menaad  wooun  being 
admitted  on  the  same  tenoi.  BxonilnvnumuAelirtumdancm, 
tmMeaMonsforadmtationua  noioe  eontidend  eJter  Jtdu  UL 

If  Tasaneiea  oeeor,  stadents  fimn  other  institutions  dedring 
adyaneed  standing  may  be  admitted  to  the  second  or  third  year 
pvoTided  they  luQUl  all  of  oar  leqnlxements  and  present  ex. 
Miidonal  qaalifleatiooa. 

INSTRUCTION 

Tbs  aeademla  year  begins  tha  Toaeday  nearest  October  1  and 

oass  the  third  Toesday  in  Jane.  Hie  coarse  of  Instraoton, 
oeoapiea  four  yean  and  especial  emphasis  is  laid  npon  prao- 
tleal  work  in  the  labozatories.  in  the  wards  of  the  Hospital  and 
In  the  Diiqwisaxy. 

TUITION 

The  ehaige  for  tolttoo  Is  IMO  per  sannm,  paysble  In  thxee 
Instalmenta.  Hieieaie  no  extra  fees  except  for  rentsl  of  mier»> 
aoope,  certain  expenaiTe  sappUes,  and  labotatoiy  breakage. 

Tba  annual  annoonoemani  and  appUcatlcn  Uaaka  may  ba 
wwlnad  by  adaxasslng  tha 

Daan  of  tba  Johna  HopkiM  Madlon  Scbod 
Waahinstott  aad  MoBMsaot  Sts.      BALTIMORE.  M.D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  Tneadar.  Jane  Stfc,  and  ending  lliaiiday,  Jaly 
16th,  a  coane  in  medical  diagnosis,  including  UbonUnry  exar- 
dssB  In  ellnleal  pathology  ana  demonstrations  in  pathological 
anatomy,  will  be  oflteed.  The  coarse  wUl  be  limited  to  tmnUy 
students^  ibe  fMO.    AppUcaUons  should  be  msda  to  tha  Dean's 


OfKca. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

iSetmiOimhed  in  x8s4) 

▲DBOBSION:  All  students  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 


COMBINED  CODBSBS:  Premedicaloenrseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  admitted  to  mil  Seboole  of  the 
College  of  Medicine 

For  bulleCins  and  all  other  infonnation,  addrcaa 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La. 
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gMarine  Biological  Laboratory 

Woods  Hol«,  MaM. 
INVESTIGATION     F*cUitlei  for  researoh  In  Zoology, 


Embryology,  Fhytloloffj,  and  Bot- 
any. Elimty-four  pmate  labora- 
tories, flOO  eiicb  for  not  orer  throe 
montna.  Thirty  tables  are  arail- 
able  for  beginners  in  research  who 
dMire  to  work  onder  the  direction 
of  members  of  the  staff.  The  fee 
for  saeh  a  Uble  is  $60.00. 

ConrMS  of  laboratory  instruction 
with  lectures  are  oflbred  in  luTerte- 
brate  Zool^y,  Protozoology.  Em- 
bryology, Fvysiology  and  Morph- 
olo^  and  Tuconomy  of  the  Alne. 
Each  course  requires  the  ftill  ume 
of  the  student.  Fee,  $75.  A  lecture 
eourse  on  the  Philosophical  Aspects 
of  Biology  and  Allied  Sciences  is 
also  offered. 

Animals  and  plants,  preeerred,  Ut- 
ing,  and  in  embryonic  stages.  Pre 
serred  material  of  all  types  of 
animals  and  of  Algae,  Fungi,  liTcr- 
worts  and  Mosses  furnisned  for 
daas  work,  or  for  the  museum.  Li  t- 
inff  mateilal  famished  in  season  as 
ordered.  Microscopic  slides  in 
Zoology,  Botany,  Histology,  Bac- 
teriology. Price  lists  of  Zoological 
and  Botanical  material  and  Micro- 
sconic  Slides  sent  on  appUcation. 
State  which  is  desired.  For  price 
lists  and  all  information  regarding 
materia],  address 

GEO.  M.  GRAY.  Curator,  Woods  Hol«,  Mam. 

The  annual  anncfuneement  will  be  sent  on  application  to  The 
Pirector,  Marine  Biological  Laboratory,  Woods  Hole,  Mess. 


Eallr*  Ymt 


INSTRUCTION 

mam  29  to  A«c«st  9 
1921 


SUPPLY 

DEPARTMENT 

Op«B  111*  EdUt*  Ymmr 


Yale  University 

SCHOOL  OF  MEDICINE 

Afilialed  with  tlia  New  Haven  Hospital 
aid  New  Haven  Dispensary 

109th  Session 

Reoiganizad  oo  a  fnU-tiaie  basis 

Entrance  Requirements :  A  mmi'mnm 
of  two  yean  (or  its  equivalent)  of  coOege 
mcluding  general  biology,  physics,  general 
and  organic  chemistry,  physical  chemistry 
or  laboratory  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FACIUTIES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE    TO     MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  is 
limited,  applications  must  be  made  before 
June  1 5. 

Dean,  Yale   University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


Test  Tubes 

made  of 

a&F. 
Resistance  Glass 

100x12  mm.— $3.50  per  groM 
125  x16  mm.—  4.50   "      " 
150x16  mm.—  6.00    "      " 
150x19  mm.—  6.50    "      " 

In  stock  for  immetUate 
delivery 

Rohde  Laboratory  Supply 
Company 

1 7  Madison  Ave.    New  York,  N.  Y. 


T 
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E 
L 
C 
O 
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S 


New  type  doaUe  walled  Theko  Oven 

AutofMticilljr  oootrollad. 

Modwatdjr  priced  lo  that  no  LabocMoty 
natd  b*  without  on*. 

WrtHfor  DtalpHv  Idtmratura 

Manufaeturad  by 

The  Thermo  Electric  Instnunent  Go. 

8  Joluuon  Stn«t  NEWARK,  N.  J. 
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IX 


COMPTON 

QUADRANT 

ELECTROMETER 


PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

immediate:  deliveries, 
ask  for  catalogue  16. 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION    INSTRUMENTS 

6ae-S40  EAST  STATE  STREET 
TRENTON,  N.  J. 


Central  Electrlctl  Syttem  of  Compton  Electrometer 


Compression  Carbon  Rheostats 


For  serrke  Chat  requires  ezceeedlngly  "fine**  and  nnlfonn  current  regnlatlont  we  offer  the  fol- 


No. 

•10 

NotmiJ 

WstU 
260 

AppioziiDBto 
TUngeof 
BMistaoOT 

.0&— Oohms 

90 

1000 

.04-4     " 

80 

1500 

.01-2     " 

10 

3000 

.006-1  " 

ApnroxiinAte 

Ovef^All 
THmftTwifTni 


DJxnenaioiM  of 
Carbon  Blooks 

60  blocks  A'' thick 

U''  ■qosre 
65  blooksj^''  thick 

2"  iquftre 
00  blocks  k"  thick 

S"  square 
00  blocks  i"  thick 

4"  square 
•This  riieottat  Is  sappUed  with  thm  moTsbla  tonniiuJ  pistes,  as  shown  in  the  pictore. 

WHie  far  BuUeHn  No.  937,  d—criMna  **^aQebi"  Labarmtorv  JUb«Mfa« 


15i''  lone  4V'  wide 

5i"lii£h 
20^'  lonff  5^'  wide 

0"^hi£h 
22^'  long  7i"  wide 

T^high 
22^'  lone  Cr  wide 

9''liigh 


Net 

Prices 

$12.50 

$25.00 

$60.00 

Price  on 
application 


JAMES  G.  BIDDLE       1211-13  arch  st.,  Philadelphia 
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Good  Schools 
Demand  the  Best 
Laboratory  Furniture 


Iiuitraetor'fl   Desk,   No.   1401 

Physics  and  Chemistry. 

You  can't  afford  to  compromise  on 
Laboratory  Furniture,  particularly  when 
America's  Best  costs  but  little  more  in 
initial  investment.  In  the  long  wear  and 
tear,  it  costs  less. 

Superintendents  and  Science  Instructors 
all  over  North  America  will  tell  you  that 
Kewaunee  endures.  Ask  us  to  send  you  a 
list  of  users  in  your  own  state. 

Kewaunee  Furniture  and  Service 
prompted  the  followlne  letter  from  a 
prominent  Principal  in  Massachusetts: 

"  The  equipment  is  very  satisfactory 
to  me  in  appearance  and  I  expect  it 
will  prove  to  be  equally  so  in  service. 
As  for  the  attention  your  company 
has  eriven  to  the  details,  I  may  say 
that  I  shall  be  ^lad  to  serve  person- 
ally as  a  reference  for  prospective 
customers." 

Kewaunee  Laboratory  Furniture  covers 
the  needs  of  teachers  of  Physics,  Chem- 
istry, Biologry,  Zoologry,  Domestic  Science 
and  Art,  Manual  Training,  Blectricity  and 
Physiography.  For  complete  information, 
address  the  factory,  at  Kewaunee. 

UBORATBIY       FURNITURE  ^^EXPERTS 

115  LINCOLN  ST^ 

KBWAUNBB,  WIS. 
New  York  OIBc«,  70  Fifth  Avenue. 

Pacific  Sales  Division, 

6th  Floor,  Metropolitan  Bldff., 

Los  Angeles,  Cal. 

Canadian   Sales  Division, 

615  Yonge  St., 

Toronto,   Canada. 

BRANCH  OFFICES  I 

Chicago,   Minneapolis,   Kansas   City, 

Atlanta,  Alexandria,  La.;  Columbus, 

Little  Rock,  Dallas,  Denver,  Spokane, 

Oklahoma  City,  Jackson. 


Lambrecht 

Polymeter 

For  immediate  shipment 


Registers  directly— temperature,  relative 
humidity,  maximum  vapor  pressure,  maxi- 
mum capacity  of  water  vapor  of  c.c.  of  air, 
the  Hygro  number,  the  dew  point  tempera- 
ture, etc. 

Description  sent  upon  request 

PAL2  COMPANY 

Laboratory  Apparatus 
153-157  W««t  23d  St.       New  York  City 
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A    RAPIO   METHOO 

HAB   BBBN    DBVISBD    FOR 

COUNTING    BACTERIA   IN   MILK 

BY 

Prof.  W.  D.  FROST,  of  the  Bacteriology  Laboratories  of  the  Department  of  Agriculture, 

University  of  Wisconsin. 

The  two  items  illustrated  here  are  the  principal  pieces  of  apparatus  required. 

DESCRIPTION  OP  TECHNIQUE: 

For    complete    description   of   the    methods 
and  apparatus  required,  see  the  following: 
Journal  of  iDfectloiis  Diseases,  Vol.  XXVIII, 
No.  2,  February,  1921,  pages  17^-184,  -  Im- 
proved Technique  for  the  Micro  or  Little 
Plate    Method    of  Counting   Bacteria    in 
Milk,"  by  Dr.  W.  D.  Frost 
Standard    Methods    for    the    Baeterloloprlcal 
Examination  of  Milk,  Third  Edition,  page 
18,    **  Microscopic    Colony    Count     (Frost 
Warming  Table  Method),"     published    by     the    American 

Public  Health  Association. 

ADVAINTAOBS  OVER  STANDARD  PLATE  METHOD 

1.  Rapidity  of  method,  requiring  only  from  1/12  to  1/4  of  the  time  required  with  the 

standard  plate  method. 

2.  Simplicity  of  technique. 

3.  Biconomy,  due  to  small  amount  of  materials  required,  both  apparatus  and  media. 

4.  Special  adaptability  for  field  work,  because  of  the  light  and  compact  equipment.   The 

carrying  case  may  serve  as  an  incubator. 
6.    Feasibility  of  determining  total  number  of  bacteria  by  making  single  cells  visible 
through  proper  staining. 

6.  Possibility  of  identifying,  by  means  of  the  higher  powers  of  the  microscope,  the 

different  organisms  present  through  their  individual  peculiarities  as  shown  on  the 
Uttle  plate. 

7.  Ability  to  distinguish  dead  from  living  bacteria,  in  connection  with  the  study  of 

pasteurization* 

8.  Ability  to  keep  a  faithful  permanent  record  for  future  use  by  filing  the  dry  slides. 

9.  Reliability  of  the  method,  since  the  little  plates  can  all  be  counted  due  to  (1)  the 

relatively  large  amount  of  milk  used,  (2)  smaller  dilution  required  and  (8)  lack 
of  interference  from  spreaders. 

ACCURACY 

Numerous  tests  made  by  Frost  and  others 
show  that  the  results  secured  by  this  method 
compare  reasonably  well  with  those  ob- 
tained by  the  standard  plate  method.  Varia- 
tions between  the  two  methods  are  no 
greater  than  between  duplicate  determina- 
tions by  the  standard  plate  method. 

~   Moist    Chamber   Cabinet 
For  Complete  Descriptions  and  Directions  for  Use,  send  for  Bulletin  97S. 

Central  Scientific  Company 

460  Ei^ST  OHIO  STREET  CUICi^GO,    U.  S*  A.. 
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Hay  Fever  Memoranda 

Early  Spring  Tjrpe*  Patients  whose  hay  fever  develops 
in  late  March,  April,  or  beginning  of  May,  should  be  tested 
with  pollens  of  early  flowering  trees. 

Late  Spring  Tjrpe.  Patients  whose  hay  fever  develops  in 
the  latter  part  of  May,  or  during  June,  should  be  tested  with 
the  pollens  of  the  chief  grasses,  such  as  orchard  grass,  timothy, 
red  top — and  certain  early  flowering  weeds. 

Arlco-Pollen  Extracts 

For  Cutaneous  Tests  and  Treatment  cover  early  and  late 
spring,  aUo  Summer  and  Autumn. 


IMeraiurm  and  list  of 
poUens  on  request 


The  Arlington  Chemical  Company 

YONKERS,  N.  Y. 


The  Silverman  lUuminator 

''A  New  Sye  for  the  Mieroeeope^^ 

ft— flhowi  more  deUU. 

b— PreMiits  ft  deftrer  ftnd 
better  defined  picture 
to  the  eye   and    the 


c — Frodnoee  eereral  noTel 
method!  of  illnminft- 
Uon. 

d — Sere  yerj-  much  Tftln- 
ftbletime. 

e— Prerents  eye  stnin,  eye     i 
flitigae  ftnd  bnin  Ug, 

f — CftO  be  lowered  Into  deep, 
hollow  obJeoU. 

g — QlTOi  ezeeDent  zeenlts 
for  Tory  low  power 
work,  ftlto  higher  magr 
nlflcfttion%  ftnd  in  oil 
immenlon  work. 

h— Ctn  be  need  with  waj 
mlcroeoope,  ordinary  or 
blnoeolftr. 

A  ■mall  oiroolar  tube  lamp  ■ammnda  the  objectlre  and 
f^mlahea  dlAiaed  and  unifbrm  Ulaminstion  directly 
where  it  ia  needed. 

Por  sale  toy  all  tlie  better  dealers 

Writm  /br  Bmllmtin  45-3 

LUDWIG  HOMMEL  &  CO. 

590-534  Fcnande  St.  Pitttbvrfli,  Pa. 
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Headquarters  for 

Assay,  Bacteriological  and  Chemical  Labora- 
tory Apparatus 

AlMfor 

Chemical  Reagents,  Minerals,  Drugs  and  Stains 

Among«t  our  leading  apparatus  specialtiea 
we  mention  the  following:  Ghainomatic,  2 J 
and  Student  Balances;  Dulin  Ro tares  and  other 
forms  of  asphalt  testing  apparatus;  U.  S. 
Weather  Bureau  Barometers;  Emerson  and 
Parr  Calorimeters  with  accessories;  Campbell, 
Hurley,  Du-'Bosc,  and  Kober  Colorimeters,  also 
Lovibond  Tintometers;  Braun  Chipmunk 
Crushers  and  Disc  Pulverizers;  Bamstead  and 
Stokes  Water  Distilling  Apparatus;  Juerst 
EbuUoscopes;  Braun  and  Kimley  Electro 
Analysis  Apparatus;  Bailey,  Pickel  and  Soxhiet 
Extraction  Apparatus;  Replaceable  Unit  Or- 
ganic, Combustion,  Muffle,  Crucible,  **  Hevi- 
Duty  '*  and  "  High-Temp  *'  Electric  Furnaces; 
Orsat,  Hempel,  Elliott,  Haldane,  Henderson, 
Rogers,  Tuttle,  and  Williams  Gas  Analysis 
Apparatus;  Detroit  Gasoline  Gas  Generators; 
Gauges;  Beamue,  Brix  Specific  Gravity,  and 
Twaddle  Hydrometers;  Bausch  &  Lomb  and 
Spencer  Microscopes  and  Microtomes;  Bausch 
Du  Boue  Colorimeter  ^    Lomb    Metallurgical    Outfits,    also    Wysor 

Grinding  and  Polishing  Machines;  Hortvet 
Cryoscope  and  Morgan  Drop  Weig'ht  Apparatus;  DuPont  Nitrometers 
and  Kjeldahl  Apparatus;  Abel  Pensky  and  Pensky  Martin  Flash  Point  Testers; 
Doolittle,  Engler,  MacMichael,  Seyboldt  and  Stormer  Viscosimeters;  Bingham 
and  Green  Viscometer  and  Plastometer;  Freas  Automatically  Controlled  Elec- 
trically Heated  Incubators,  Ovens,  Sterilizers,  Water  Baths  and  Water 
Thermostats,  Eppley  Standard  Cells,  Oil  Thermostat  and  Electric  Titration 
Apparatus;  Polariscopes;  Filter  Presses;  Vacuum  and  Pressure  Pumps;  Refrac- 
tometers;  Spectroscopes;  leaking  Apparatus;  Stirring  Apparatus;  Thermome- 
ters, Water  Testing  Apparatus,  etc. 
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Bausch  ^Ipmb  Optical  @. 

409   ST.  RMIL  STRUT    ROCHISTm,  fLY. 


NEW  YORK 


CHICAGO 


WASHINGTON 


SAN  FRANdSCqr 


LONDON 


Mak^9  tf  Phahgraphie  Leiutt,  hiicroao^pu.  Pnjtdhm  Apparabu  {BaUpHeotuh  Ophthalmic 
LcfiMf  anJ  Imirammti,  Phoimnlerographle  Apparaiu$,  Rang*  RnJtn  mnJ  Gmn  StghU  /or  Army  mnJ 
Nacy,  StarchUghi  R^eelan,  Sien^-PHam  BiMcmlan,  Magntfim  and  aihtr  high^graJt  OpHeal 
PndacU. 
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V/TORE     THAN    ONE     HUNDRED 

scientific  laboratories  are  using  the  Type 
K  Potentiometer  method  for  measuring  hydro- 
gen-ion concentrations.  We  have  yet  to  learn 
of  a  single  case  where,  with  proper  manipu- 
lation, a  Type  K  Outfit  has  not  unfailingly 
given  as  highly  accurate  results  as  the  ex- 
perimental conditions  permitted. 

TF  YOU  WANT  FURTHER  PROOF 

of  the  excellence  of  the  Type  K  Potenti- 
ometer as  applied  to  hydrogen-ion  measure- 
ments, you  will  find  them  in  Catalogue  S75, 
which  also  contains  much  valuable  informa- 
tion about  such  measurements. 


Leeds  &  Northrup  Company 

Electrical  Measuring  Instruments 
4901  Stenton  Ave.  Philadelphia,  Pa- 
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SCIENCE 


A  Weekly  JcMinial  cievoted  to  die  Advancement  of 

Science,  publithing  the  official  noticee  and  pio- 

ceedings  of  the  American  Association  for 

the  Advancement  of  Sdnce 

Published  every  Friday  by 

THE  SC3ENCE  PRESS 

LANCASTER.  PA,  GARRISON.  N.  Y. 

NEW  YORK.  N.  Y. 

Entered  in  the  post-office  at  I^mcsster,  Ps  ss  accoad«class 
matter,  under  the  act  of  March  3. 1879 


Lenses 

ferNatvalUta 


Cameras 


Chpnflaic.  Kodak*  Foiwign  CaoMnMt  SEeiae^ 
Goers,  Cooke,  and  all  other  hi^h  frade  Lensea 
aadMetion  Picture  Cameras.   Save  25%  to  ^%. 

(l^  Onr  PriMi  Write  at  once  for  Com* 
\am  vryr  x-nco  ^^^  Catalog  and  month- 
Iv  Banain  Lial.  Bxpcrta  cm  cqnipping  ezpedi- 
ttOBS  for  etill  er  Motion  Pictnrs  work.  Write 
today  to  Gfaflaz  Hcadqiurtera  of  Amcrioa. 

D  A^S  CAMERA  COMPANY 


ANCO  BIOLOGICAL  SUPPUES 
Special  Offering 

MicroKo^ic  SlitU*  qf 


for  the 
moBth  of  Apri. 


Amoeba.  75c  each.  10  for  |6.oo 
3.     Paramedum— Coojucatiojr.  90c  each.  10  for  $7.50 

3.  Trichliw  in  muaeeU— in  ■itn,  qoc  each,  lo  for  17.50 

4.  Ants — Whole     mounts — showing— striated     Miu 

etc..  $1.00  each,  ro  for  |8.oo 

Special  prices  on  aumy  other  sUdes 

We  guaraatceall  our  IflCROSCOPIC    SLIDB8 

and  FRJB8BRVBD  SPBCIlf  BN8 

Catalogue  No.  21  Sent  Upon  Request 

Prepared  by 

Quality       THE  ANGL£RS  CO.     Prompt 

^^^^    9UW.Itaadolpli8t.      GUcigtt.  ID.     I>^iifery 


FOR     8ALB 

Scientist  retiring  from  active  work  will  sell 
the  following  apparatus,  which  would  form  an 
excellent  adjunct  to  any  institution  of  learn- 
ing: One  complete  X-ray  outfit,  adaptable  to 
any  current,  with  fluoroscopes.  One  Demon- 
stration Apparatus,  with  Polariscope.  Spectro- 
scope, Pencil  Apparatus.  Lenses,  and  every 
attachment  on  optical  bench  all  complete, 
including  a  large  collection  of  rare  demonstra- 
tion specimens.  One  Projection  Microscope, 
with  lenses.  One  Projection  Lantsrn.  with 
slides  and  lenses.  One  complete  Moving  Pic- 
ture Machine,  and  other  apparatus,  in  excellent 
condition.  To  be  sold  either  in  one  lot  or 
separate,  at  low  price. 

Must  be  seen  to  be  appreciated. 
Apply  R»  oare  of  Seieaee,  Garrieoa,  N.  T. 


The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  Pfi.D. 

IVnftMw  of  Mscayleaical  Phyria,  Unitad  States 
Westhst  Biumtt 

Atationsl  sad  dsductive  tMscke  on  tiM  physkiof 
dje  stmosphsfe.  Of  gnst  value  to  mstsocdogiftB, 
phyiidrtB  sad  tiM  avistor. 

678  Pagsi,  Slustnted.  ladax,  avo.  Pfeice,0 
^^  AddiMsotdanaDdii^ttiriaato 

THE  FRANKLIN  INSTTTUTB 

nOLADBLnflA,  U.  S.  A. 


THE   COCCIDAE 

Tables  for  the  Identification  of  the  Snblanilies 
and  Some  of  the  More  Important   Genera 
and  Species  Together  with  Discussions 
of  Thehr  Anatomy  and  Life  History 
By 
ALEX  D.  MasGIUlVltAY  PU>. 
Pruf.  of  Systematic  Entomol&gy  in  the  Unwersity  of /Hindis 
Chapters  devoted  to  near  relatives  of  Cocdds,  Prep- 
aration, Bxtemal  Anatomy,  Classification,  and  to  each 
of  the  Subfamilies  and  Tri1>es,  Twenty-seven  in  all. 

8mo.    Cloth.     IX+502.    $6.00  net 
Sent  prepaid  upon  rece^  of  price.    Order  dirvt/rvmpudliskef 

SCARAB   COMPANY 
603  Michigan  Ave.  Urbane,  lOhieis 

Now  Available  in  English! 

Sorauer  Manual  of 
Plant  Diseases 

Volume  one.  Non-parasitic  diseases.  The 
great  authority  for  scientists,  practical  agri- 
culturalists and  horticulturalists.  Translated 
by  Frances  Dorrance.  Price,  |7.5t)  (Index  to 
follow  at  a6c.).  After  publication  of  index, 
price  will  be  advanced  to  tSJM. 

Order  directly  from 

FRANCES  DORRANCE 

Donranceton,  via  Kingston,  1 


The  Microscope 

By  SIMON  H.  GAGE  of  CoraaU  University 

I3th  Edition.  Publiahed  Decembar.  !«• 

latUi  adiHaB,  ipsdrf  aavhuitii  put  apoB  the  i>arfc.naid  McnMapi 

Postpaid  $J.M 

COMSTOCK    PUBLISHING   CO,  Ithaca.  N.  Y. 


Professor  in  a  Western  College  desires  ex- 
change professorship  with  Zoologist  in  uni- 
versity or  college  in  Eastern  States.  Address 
P.,  Science,  Garrison,  N.  Y. 
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New    Books    Thai    Have    a    Message   For    You 


Hygiene 


2y,.f?^"^\.T'^,«''  '^»«*-  ^ro^-  o«  Bioloary  and 
Public  Health,  Mass.  Institute  of  Technology; 
Chapters  by  Dean  Rice,  Tufts  Dental  College: 
Introduction  by  Wmi.  t.  Sedvwtok,  »e.D^  Prof, 
of  Biology  and  Public  Health,  Mass.  Institute  of 
Technoloery.  400  pagres.  62  illustrations.  Price, 
cloth    f4y00 

Turner  has  written  a  book  on  hygiene  along 
entirely  new  lines  and  it  is  different  from  any- 
thing heretofore  published.  A  valuable  book 
for  dentists,  physicians,  public  health  workers, 
and  teachers  in  colleges. 


Practical  Ghemical  Analysis 
of  Blood 

By  Vtetor  O.  Myera,  M.A^  Pk«D^  Prof,  of  Patho- 
logical Chemistry,  N.  Y.  Post-Oraduate  Medical 
School  and  Hospital.  126  pages,  7x10,  with  18 
illustrations.     Price,  cloth 


Myers  presents  a  discnssion  of  the  chemical 
blood  determinations  which  have  been  found  of 
definite  value  in  the  treatment  and  diagnosis 
of  disease.  Complete  literature  references, 
some  Quantitatiye  urine  methods,  and  lists  of 
standard  solutions  and  reagents  are  given. 


Epidemic  Respiratory 
Disease 

By  B.  L.  Opto,  M.D.,  Washington  University  Med. 
School;  James  C.  SnuOl,  M.D.,  Fnuiels  G.  Blakeb 
MJD.,  Thoauui  M.  Blvera,  ILD.  402  pag«8,  6x9. 
SS  illustrations.     Price,  cloth 


A  complete  discussion  of  the  pneumonias  and' 
other  infections  of  the  respiratory  tract  accom- 
panying influenza)  and  measles,  prepared  under 
Surgeon-Ctoneral's   direction  in   leading  army 
camps. 


Wassennann  Test 

By  ChaHes  F.  Cralsr*  BUD.,  MJU  FJk«C.8..  Lleut- 
CoL,  U.  a  A.;  Prof,  of  Bact..  Paras.,  and  Prev. 
Med.  Army  Medical  School,  etc.  2nd  revised  en- 
larged edition.  279  pages.  Illustrated  with  color 
plates.    Price,  doth,  6x9 $4.25 

Includes  the  modification  of  the  complement- 
fixation  test  for  syphilis  adopted  by  U.  8.  Public 
Health  Service  laboratory.  Used  by  the  Sur- 
geon-General in  the  hospitals  of  the  U.  S.  P.  H. 
Service.   Bntirely  rewritten  and  revised. 


BIo€>d  and  Urine  Chemistry 

By  B.  B.  H.  Gradwolil,  M.D.,  Director  of  the 
Oradwohl  Laboratories,  Chicago  and  St.  liouls; 
Director  of  the  Pasteur  Institute  of  St.  Louis; 
and  A.  J.  BlalTaa*  formerly  Assistant  in  Chemi- 
cal Laboratory,  St.  Luke's  Hospital,  New  York. 
418  pages,  6x9,  7&  text  Illustrations  and  four 
color  platea  Second  edition,  revised  and  en- 
larged.    Price,  cloth 


This  second  edition  represents  the  accumalated 
literature  of  the  past  three  years  on  blood  and 
urine  chemistry  both  as  regards  technic  and 
interpretations. 

Physiological  Chemistry 


By  Sidney  1 
bridge,   Bngland. 


Cole,  M.A.,  Trinity  College,  Cam- 
_  ^nd.  Introduction  by  Pvot.  F.  G. 
HopkUui,  M.B.*  DJIe,,  FJUO.P.9  Professor  of  Bio- 
chemistry, Trinity  College,  Cambrldgre.  860 
pages,  5Hz8H.  illustrated.  5th  edition,  en- 
larged.    Price,  cloth $4,50 

New  fifth  edition,  completely  revised.  The 
book  is  practical — the  text  was  worked  out 
step  by  step  at  the  laboratory  bench  at  Cam- 
bridge University,  England.  Modern  methods 
,of  biochemistry  are  given. 

Physiological  Chemistry 

By  C.  J.  V.  Pettibone,  Ph.!!.,  Assistant  Professor 
of  Physioloerical  Chemistry  in  the  Medical  echooi 
of  the  University  of  Minnesota.  828  pages,  6  x  S, 
with  illustrations.  Silk  cloth  binding. 
Price    $2.76 

Covers  the  general  field  of  physiological  chem- 
istry. Gives  a  clear  idea  of  the  properties  of 
the  compounds  that  are  physiologically  im- 
portant, the  action  of  the  enzymes,  composition 
of  some  common  foods  and  important  tissues, 
composition  and  analysis  of  urine,  and  review 
of  present  status  of  metabolism.  Including 
laboratory  work  with  ezperimenls. 

Selected  Leotures  and  Essays 

Including  Ligaments — ^Thelr  Nature  and  Mor- 
phology. By  Sir  John  BUmd-Svtton*  FA.C.8.* 
IjIi.D.9  London.  Fourth  revised  edition.  320 
pages,  with  111  beautiful  and  orlsrlnal  Illustra- 
tions.    Price,  cloth 94.80 

The  classic  lectures  and  essays  of  the  famous 
surgeon,  Bland-Button,  covering  such  subjects 
as  gisssards,  ulcers,  injuries  to  the  heart,  hernia 
of  uterus  in  men  and  women,  tubal  pregnancy, 
mastoid  teeth,  circumcision,  atrocities  of  war. 
science  of  bull-ring,  pulpue,  medicine  and  the 
Bible,  ligaments,  slings,  pulleys,  legs,  wings, 
flippers,  muscles  of  the  orbit,  etc. 
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801-809  MetropoUtan  BuUdlnx        ...       ST.  I.OIJI8,  MO. 
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Pablicatioiit  of 
Caraegie  InstitntioD  of  Washington 


74.  aomai«r«H.  Qskar.  Ynlgnto  Yenlon  of  the  Artharlaa 
Romanoen:  EUtod  ftom  MSB.  In  the  Britlah  MuMom. 
7  Vols,  ud  index.    Quurto.    Per  toL 15.00 

99.  Hod«ll,C.W.  The  Old  YeUow  Book:  Soavoe  of  Brown- 
ing's *'The   Ring   and    the    Book."    OcUto,  esi  pp. 

IM.  Gell«wey.  Mornn.  The  InflnitlTe  in  Angl»4exon. 
OetftTo,  isa  pp. 16.00 

171.  Leocaeter.  H.  C.  Pierre  Dn  Bjer,  Drunntiit.  OetaTO, 
187  pp.,  IpL fl.2S 

189.  Otffood.  C.  G.  Conoordance  to  the  Foeme  of  Spenaer. 
Quarto,  1010  pp.,  1  pL  .  .  .  .  < 820.00 

208.  Cooper,  Lana.  Concordance  to  the  Worki  of  Horace. 
OcteTo,  608  pp 17.00 

'm,  Brouffhton,  L.  N..  M.  R.  Thayer,  and  othera  Ck>n- 
eordanoe  to  the  Poema  of  Knata.    Quarto,  468  pp.,  IdL, 

241  Benraa.  Hanryh  The  Fall  of  Prinoen,  bj  John  Ljdgate, 
edited  from  the  beat  Manuaoripta,  with  BibUographiMl 
Introduction,  Notes,  and  Qlossarj.    Ootaro    .  .  In  press 

The  pabiicationa  of  the  Institation  iow  number  OTcr  400 
▼olnmes,  the  anbjeeta  indndlng  Anatomy,  ArohaolofQr,  As- 
tronomy, Botany,  Ghemiatiy,  Glimatoloay,  Economloa  and 
Sociology,  Embrrolosy,  Experimental  Erolution  and  Heredity, 
Engineering,  Folk-Lore,  Geology,  Hiatory,  International 
Law,  Llteratnre,  ICathematica,  Medidne,  Nutrition,  Paleon- 
tology, Philology,  Phraica.  Stereodiemiatiy,  Terrestrial  Hafp- 
netiam.  Zoology.  Chua^Ud  md  deMr^^HM  iUti  vill  be 
Hmi  poititoid  (m  applicaUon, 


NEW-WORLD  SCIENCE  SERIES 
Edited  by  John  W.  Ritchie 


KM  commvaleatiaM  atMoU  be  aadreaaaJ  to 

CARNEGK  INSTITUTION  OF  WASMNGTON 
WASHIWCTOW.  D.  C. 

Publications  of 
Tlie  Pliilippiae  Bureau  of  Science 

VIBOBSTATIOlf    OF    PHDLIPPIlfB    MOUHTAIirS. 

The  relation  between  the  environment  and 
physical  types  at  different  altitudes.  By 
William  H.  Brown.  484  pases,  41  plates,  and 
80  text  flffures;  postpaid  12.60,  U.  a  cur- 
rency. 

UrDBX    TO     TBDO     OBICBBA     OF    BIRDS.     By 

Richard  C.  McQreeror.  186  pagres;  postpaid 
11.00,  IT.  8.  currency. 

SPBCIBS  BItAHOOAHAB.  A  critical  revision  of 
the  Philippine  species  of  plants  described  by 
Blanco  and  by  Llanos.  By  B.  D.  MerrllL 
424  paeres;  postpaid  12.26,  U.  8.  currency. 

PHIIilPPIlfB    WATBR    SUPPLIBS.      By    G.    W. 

Heise  and  A,  8.  Behrman.  218  pagres,  19 
plates;  postpaid  11.75,  U.  8.  currency. 

AN  INTBBPRETATIOir  OF  RUMPHIUS'8  HBB- 
BARIITM  AMBOUfBNSB.  By  B.  D.  Merrill. 
696  pases.  2  maps;  postpaid  18.00.  U.  8.  cur- 
rency. 

THB   PHII^IPPINB   JOURNAL   OF   SCIBNCB,   m 

monthly  (no  longer  issued  in  sections),  per 

year  |5.00,  U.  8.  currency. 

A  list  of  the  publications  of  the  Philippine 

Bureau   of  8cience  and  a  sample  copy  of  the 

Philippine  Journal  of  Science  will  be  sent  upon 

request. 

Subscriptions    and    orders    for    publications 
should  be  sent  to 

THE  BUSINESS  MANAGER 

Philippine  Joarnal  of  Science 
Bureau  of  Science  MANILA,  P.  I. 


ZOOLOGY 

A  Textbciok  for  Gollei^es  and 
Universities 

By  T.  D.  A.  OCXKERELL 
University  of  Colorado 

A  book  that  treats  the  subject  from  a 
broad  point  of  view.  It  is  especially 
fitted  for  use  in  courses  designed  to 
give  .the  student  ^  a  wide  and  use- 
ful conception  of  zoology.  Tlie  subject 
matter  has  been  chosen  in  order  to  de- 
velop in  the  average  individual  an  under- 
standing of  the  relation  of  biology  to 
human  society. 

The  simple  explanations  of  biological 
facts  and  the  pleasing  style  in  which  the 
book  is  written  offer  an  unusual  appeal  to 
both  the  specialist  and  the  liberal  student 
Tlie  general  reader  al«o  is  finding  great 
interest  in  the  book. 

These  are  the  opinions  of  some  who  have 
examined  the  book:  "I  am  filled  with 
enthusiasm.  What  a  remarkable  account 
it  is  of  just  what  the  student  should  know. 
I  admire  and  wonder  at  the  clever  and 
broad  and  apt  selection  of  topics  quite  as 
much  a«  I  enthuse  over  the  masterly  treat- 
ment." "  I  think  so  much  of  the  book 
that  I  shall  order  copies  at  once.  I  had 
planned  to  follow  my  own  outlines  and 
use  the  library,  but  with  this  book^on  the 
market  I  have  changed  my  mind.'*  "  It 
is  quite  different  from  anything  that  has 
hitherto  been  written.  It  is  full  of  origi- 
nality." "It  is  a  wonderfully  compre- 
hensive and  human  document." 

Cloth,  xii  +  556  pages.    Illustrated. 

Price  $3.60. 


WORLD  BOOK    COMPANY 

To]ik€ra*on-Hiidaoa»  N*  T* 
2126  Prairi«  ATeaoe.  Chioa^o 
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LEITZ  *'EDINGER"  DRAWING 
and  PROJECTION  APPARATUS 


—  Original  Model  — 


iluable  instrument  per- 
iTersal  application  and  is 
ble  for  lecture  rooms. 

!  many  way 9  of  wuagm  arm: 

Projection  with  low  and 
ower  objectives — in  hor- 
.  and  vertical  positions. 

lion  of  lantern  slides. 

3g  and  tracing  of  pro- 
microscopical  images. 

)hotograpby  —  without 
microscope. 

jraphy  of  microscopical 
)ry  large  specimens. 

I  reconstruction  work. 

Sdinger"  Apparatus  can 
i  with  either  of  the  fol- 
iminants : 

[and  Feed  Arc  Lamp 
omatic  Feed  Arc  Lamp 
u-filled  Mazda  Lamp 

NoU:  Haodreds  of  institutions 
ftre  using  the  apparatus — some 
institutions  a  number  of  them-^ 
and  many  additional  institutions 
have  placed  orders. 


Pamphlet  No,  O-ioig  will  he  sent  upon  requent 


^LDTZ-QUAUTY 


tOPTICAr..^ 

WDRKKANSHIP 


60  East  IO^St. 
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Vll 


Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


N.Y. 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  the  following 
are  of  special  interest  to  manufacturers:    . 


OENELITB 

A  self  Inbricated  metal  for  light  duty  bearing 
porpoaes,  containing  approximately  40%  by 
volume  of  graphite  distributed  evenly  through- 
oat  its  1 


WATER  JAPAN 

A  non-inflammable  japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  Japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  sixes : 

100,000  volt,  100  ma. 
20,000     "      100    " 
10,000     "      100    " 
Absolutely  no  moving  parts. 


BOROPLUX 

A  deoxidizer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANOMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-S  bars  have  been 
produced  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  .001  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
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rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 
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THE  PHOTOCHEMISTRY  OF  THE 

SENSITIVITY  OF  ANIMALS 

TO  LIGHTi 

I 

An  analysis  of  sensory  stimulation,  in  order 
to  be  objective,  must  take  its  data  from  the 
relations  between  the  properties  of  the  stimu- 
lating agent  and  those  of  the  responses  of  the 
animal.  If  the  analysis  is  to  be  quantitatiye 
as  well  as  objective,  not  only  should  the  re- 
si)on8e  be  a  qualitatively  invariable  reflex  but, 
together  with  the  source  of  stimulation,  it 
should  be  capable  of  precise  and  easy  control 

There  are  a  number  of  animals  which 
possess  such  characteristic  resx)on8es.  Typical 
of  these  are  the  ascidian,  Ciona  intestinalis 
and  the  long-neck  clam,  Mya  arenaria.  Both 
of  these  animals,  when  exposed  to  light, 
respond  by  a  vigorous  retraction  of  the 
siphons.  It  has  therefore  been  possible  to 
investigate  quantitatively  the  properties  of 
their  photic  sensitivity,  and  as  a  result  to 
propose  an  hypothesis  which  accounts  for  this 
type  of  irritability  in  terms  of  an  underlying 
photochemical  mechanism. 

I  propose  now  to  describe  briefly  the  evi- 
dence which  has  been  accumulated  in  this 
connection,  and  to  present  the  outstanding 
features  of  the  proposed  hypothetical  mech- 
anism. 

n 

The  photosensory  activities  of  these  animals 
possess  four  striking  and  important  proper- 
ties.    (1)  When  exposed  to  light,  the  animal 

1  Delivered  at  the  Sympoeitun  on  General  Physi- 
ology held  by  the  American  Society  of  Katuraliats 
on  Decemiber  30,  1920,  eat  iits  Chicago  meetings. 
The  paper  was  illtistrated  with  a  number  of  charts 
which  are  not  reproduced  here.  They  may  be 
found,  together  with  the  data  on  which  this  sum- 
mary ifl  based,  in  a  series  of  artides  in  the  Journal 
of  General  Physiology  from  1918  to  the  present 
time. 
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responds  only  after  a  measurable  interval, 
which  is  usually  longer  than  one  and  a  half 
seconds.  This  interval  is  called  the  reaction 
tima  (2)  The  animals  will  respond  to  light 
only  when  there  has  been  a  decided  increase 
in  its  intensity.  (3)  Once  a  response  has  been 
secured  to  a  given  illumination,  the  con- 
tinued application  of  the  same  intensity  fails 
to  produce  any  additional  effect  (4)  If, 
following  this,  the  animal  is  placed  in  the 
dark,  it  very  soon  recovers  its  sensitivity  to 
the  light  which  had  previously  become  in- 
effective. 

It  is  apparent  that  these  four  characteris- 
tics are  not  confined  merely  to  these  two 
species  of  animals.  Thoy  belong  generally  to 
all  animals  which  are  sensitive  to  increased 
illumination.  Their  analysis  is  therefore  of 
more  than  immediate  interest  Their  pres- 
ence and  their  quantitative  aspects  have 
determined  the  nature  of  the  hypothesis 
proposed,  and  they  in  turn  find  their  explana- 
tion in  terms  of  the  hypothesis.  It  will 
therefore  be  well  to  consider  these  four  out- 
standing characteristics  in  greater  detail. 

ni 

The  reaction  time  is  the  interval  from  the 
beginning  of  the  exposure  to  the  beginning  of 
the  response.  In  Ciana  this  may  vary  from 
2  to  10  seconds,  and  in  Mpa  from  1.5  to  4 
seconds,  depending  on  circumstances  such  as 
temperature,  intensity  of  light,  and  duration 
of  exposure.  If  these  are  kept  constant,  the 
reaction  time  is  constant 

Fortunately  this  reaction  time  is  made 
up  almost  entirely  of  the  time  lost  in  the 
sense  organ.  For  example,  mechanical  stim- 
ulation produces  the  same  reflex  as  illumina- 
tion. Yet  the  retraction  of  the  siphons  occurs 
so  rapidly  that  it  is  not  x>08sible  to  measure 
it  with  a  stop  watch.  The  adjuster  and 
effector  processes,  therefore,  take  almost  no 
measurable  time,  and  the  reaction  time  is 
confined  to  the  processes  which  take  place 
in  the  receptor.  This  is,  to  say  the  least, 
highly  convenient 

The  reaction  time,  however,  is  not  a  simple 
interval.     The  total  exposure  to  light,  which 


it  represents,  is  not  necessary.  If  the  animal 
is  exposed  for,  say,  half  the  reaction  time^  it 
will  still  respond  in  the  dark  at  the  end  of 
the  usual  reaction  time.  By  proper  methods 
it  is  possible  to  reduce  the  exposure  and  at 
the  same  time  to  measure  the  reaction  time. 
It  is  found  that  for  each  intensity  of  light 
there  is  a  minimimi  exposure  which  will  cause 
a  response  at  the  end  of  the  usual  reaction 
time.  This  short  exposure  is  the  sensitization 
period.  Exposures  longer  than  the  sensitiza- 
tion period  make  no  change  in  the  duration 
of  the  reaction  time;  exposures  shorter  than 
the  sensitization  period  prolong  the  reaction 
time,  as  will  presently  be  described.  That 
portion  of  the  reaction  time  during  which  the 
animal  is  in  the  dark,  or  during  which  the 
exposure  to  light  is  not  necessary,  is  called 
the  latent  period.  Normally,  therefore,  the 
reaction  time  is  composed  of  two  parts:  a 
sensitization  period  and  a  latent  period. 

The  whole  matter  is  strikingly  illustrated 
with  Mya.  Here  the  sensitization  period  is 
extremely  short  With  a  strong  light  it  is 
only  a  few  hundredths  of  a  second  long, 
whereas  the  latent  period  comprises  most  of 
the  reaction  time,  which  in  such  a  case  is 
about  one  and  a  half  seconds. 

The  sensitization  period  varies  with  the  in- 
tensity. The  latent  period  however,  provided 
certain  conditions  are  maintained,  is  con- 
stant for  all  intensities.  At  room  tempera- 
tures the  latent  period  for  Ciona  is  1.76 
seconds;  for  Mya  it  is  1.31  seconds.  Since 
it  is  our  purpose  to  study  the  quantitative 
aspects  of  this  photic  sensitivity,  it  is  ap- 
parent that  the  analysis  of  the  reaction  time 
into  its  two  constituents  is  of  first  rate 
significance.  The  composition  of  the  reaction 
time  was  first  discovered  with  Ciona,  and  it 
immediately  opened  a  hitherto  inaccessible 
field  of  investigation. 

IV 

The  second  characteristic  of  the  sensitivity 
of  these  animals  is  the  fact  that  they  will 
resi)ond  to  light  only  when  it  is  increased. 
This  initial  action  of  the  light  must  be  on  a 
photosensitive    substance    contained    in    tlie 
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sense  organ.  It  is  necessary  to  determine 
whether  this  action  of  the  light  on  the  sen- 
sory process  possesses  the  ordinarily  well- 
demonstrated  characteristics  of  photochemical 
reactions.  Photosensitive  chemical  reactions 
have  been  studied  extensively,  and  certain 
of  their  properties  have  been  found  to  be 
commonly  distributed.  One  of  these  is  that  a 
definite  quantity  of  radiant  energy  is  asso- 
ciated with  a  definite  photochemical  effect. 
This  is  the  well  known  Bunsen-Roscoe  law, 
which  states  that  to  produce  a  given  effect 
the  product  of  the  intensity  and  the  time  of 
exposure  of  the  light  is  a  constant. 

Tested  by  this  standard,  the  action  of  light 
in  the  sensory  responses  of  Ciona  and  Mya  is 
photochemical  in  nature.  With  Ciona,  in  the 
production  of  a  response,  the  sensitization 
period  varies  inversely  with  the  intensity, 
and  their  product  is  constant  and  equal  to 
4,746  meter-candle-seconds.  The  same  is  true 
for  Mya.  To  produce  the  minimimi  stimu- 
lating effect  the  intensity  must  vary  inversely 
as  the  exposure,  the  product  of  the  two  being 
in  this  case  only  5.62  meter-candle-seconds. 

Another  common  property  of  photochemical 
reactions  is  that  they  possess  a  low  tempera- 
ture coefficient.  Whereas  ordinary  chemical 
reactions  are  markedly  accelerated  by  an 
increase  in  temperature,  photochemical  re- 
actions proceed  at  pretty  much  the  same  rate 
over  wide  ranges  of  temperature.  Experi- 
ments show  that  the  temperature  coefficient 
for  the  action  of  light  on  the  sensory  activity 
of  Mya  is  1.06  for  a  rise  of  10**  C.  This 
value  is  so  characteristic  for  endo-energetic 
photochemical  reactions  that,  combined  with 
the  applicability  of  the  Bunsen-Hoscoe  law, 
it  can  lead  to  but  one  conclusion.  That  is 
that  the  initial  effect  of  the  light  in  photic 
stimulation  is  a  rather  simple  photochemical 
phenomenon.  These  results  further  indicate 
that  in  order  to  produce  a  photosensory  effect 
a  definite  amount  of  a  photosensitive  sub- 
stance must  be  broken  down  by  the  light. 


The    third    point    which    was    made   with 
regard  to  the  sensory  responses  of  these  ani- 


mals is  that  the  continued  application  of  the 
light  fails  to  elicit  any  additional  effect. 
This  has  been  tested  with  intense  sunlight 
and  with  artificial  light  of  over  10,000  meter- 
candles  intensity.  The  result  is  always  the 
same.  After  the  first  retraction  of  the 
siphons,  the  animal  comes  into  sensory  equili- 
brium with  the  light  The  siphons  are  slowly 
extended,  and  the  animal  appears  to  act  as  if 
there  were  no  light  xnresent. 

This  brings  us  to  the  fourth  characteris- 
tic of  photic  sensitivity — the  one  which  has 
served  as  the  key  to  the  whole  situation.  This 
is  the  fact  that  when  an  animal  has  come  into 
sensory  equilibrium  with  a  bright  light,  it 
may  be  made  to  recover  its  sensitivity  to 
light  by  being  placed  for  some  time  in  the 
dark.  The  rate  at  which  this  recovery  takes 
place  is  of  significance,  and  has  been  care- 
fully investigated  in  the  case  of  Mya, 

An  animal  is  exposed  to  an  intense  light 
for  an  hour.  It  is  then  suddenly  darkened, 
and  at  regular  intervals  its  sensitivity  is 
determined  by  measuring  the  reaction  time  to 
a  light  of  low  intensity.  What  one  finds  is 
this.  For  about  three  minutes  the  animal  is 
.  still  insensitive  to  the  particular  intensity 
used.  On  the  fourth  minute  its  first  response 
appears.  The  reaction  time  when  measured 
at  this  time  is  nearly  twice  as  long  as  usual. 
Measured  at  regular  intervals,  the  reaction 
time  is  found  to  decrease  continuously  during 
the  next  thirty-five  minutes.  At  first  this 
decrease  is  rapid,  then  slow,  until  after  thirty- 
five  minutes  or  so  it  ceases  entirely,  and  the 
reaction  time  is  at  its  minimum  for  that 
intensity. 

The  course  of  dark  adaptation  is  very 
orderly.  It  is  similar  in  the  case  of  Ciona, 
except  that  it  is  much  slower,  requiring  about 
three  hours  for  completion. 

What  is  the  significance  of  these  regular 
changes?  Physically  they  mean  that  during 
dark  adaptation  the  quantity  of  light  re- 
quired for  a  response  is  much  greater  than 
normal,  and  that  this  quantity  decreases  at 
first  rapidly,  then  more  slowly.  The  effect 
of  the  light  we  have  shown  to  be  the  photo- 
chemical decomposition   of  a   sensitive  sub- 
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stance  in  the  receptor.  Therefore  the  amount 
of  decomposed  photosensitiye  material  neces- 
sary for  a  response  during  dark  adaptation 
is  at  first  large,  and  gradually  becomes 
smaller  and  smaller  until  it  reaches  the  nor- 
mal amount  for  that  intensity. 

VI 

These  phenomena,  and  many  others,  can  be 
explained  in  terms  of  a  simple  hypothesis. 
In  xnrodudng  sensory  equilibrium,  the  light 
decomposes  a  photosensitiye  substance,  and  at 
the  same  time  causes  a  loss  of  sensitivity. 
The  removal  of  the  light  results  in  a  char- 
acteristic return  of  sensitivity.  This  is  prob- 
ably because  new  photosensitive  material  is 
being  formed.  If  we  assimie  that  the  action 
of  the  light  is  to  break  up  the  sensitive 
material  into  its  precursors,  and  that  in  die 
dark  these  precursors  reunite  to  form  the 
sensitive  substance,  all  of  our  data  may  be 
explained  in  terms  of  the  kinetics  and 
dynamics  of  chemical  and  photochemical  re- 
actions whose  general  properties  are  well 
known  and  mathematically  predictable. 

Consider  the  kinetics  of  the  formation  of  a 
sensitive  substance  from  its  precursors.  The 
velocity  of  reaction  at  any  moment  will  be 
proi)ortional  to  the  concentration  of  the  pre- 
cursors. Therefore  these  will  disappear  at 
first  rapidly,  and  then  more  slowly  according 
to  the  well-known  expression 


dx 
dt  ' 


kifl  -  X)-, 


where  (a  —  x)  represents  the  concentration 
of  precursors,  and  n  the  order  of  the  reaction, 
the  other  symbols  having  their  usual  meaning. 
It  is  certain  that  the  reaction  time,  and 
therefore  the  amount  of  photochemical  action 
necessary  for  a  response,  is  not  proportional 
to  the  concentration  of  sensitive  substance  in 
the  sense  organ,  because  during  dark  adapta- 
tion the  former  decreases  while  the  latter  in- 
creases. Moreover,  it  becomes  apparent  on 
second  thought  that  the  sensitive  substance 
as  such  is  not  the  e£Fective  agent;  it  is  only 
after  it  has  been  decomi>osed  by  the  light 
into  something  else  that  it  can  produce  its 


effect.  It  is  therefore  more  likely  that  the 
amount  of  decomposition  represented  by  the 
reaction  time  (more  accurately,  by  the  sensi- 
tization period)  will  depend  not  on  the  con- 
centration of  sensitive  substance^  but  on  the 
concentration  of  its  precursors. 

Let  us  assume  this  to  be  true.  The  changes 
in  the  reaction  time  during  dark  adaptation 
should  therefore  i>arallel  the  progress  made  in 
the  disappearance  of  precursor  material  dur- 
ing their  combination  to  form  the  sensitive 
material.  A  superficial  resemblance  between 
the  dark  adaptation  curve  and  the  isotherm 
of  a  chemical  reaction  is  at  once  apparent. 
The  resemblance  however  is  more  than  super- 
ficial The  curve  which  best  fits  all  of  the 
data  on  dark  adaptation  is  actually  the 
isotherm  of  a  bimolecular  reaction,  repre- 
sented by  the  expression 


at    a^x* 

which  is  the  integral  form  of  the  equation 
above  when  n=Q;  a  represents  the  initial 
concentration  of  precursors,  x  the  oonc^itra- 
tion  of  sensitive  substance  at  the  time  t,  and 
a  —  a;  is  the  concentration  of  precursors  at 
the  same  tima  This  means  that  there  are 
two  precursors  (P  and  A)  whose  concentra- 
tion is  decreasing  because  they  are  com- 
bining to  form  the  sensitive  substance  S, 
The  process  which  goes  on  in  the  sense  organ 
may  then  be  written 

Hght 

S^P  +  A 

"dark" 

with  a  full  consciousness  of  the  quantitative 
significance  of  the  expression. 

vn 
The  dynamics  of  this  reversible  photo- 
chemical reaction  accoimt  for  the  prominent 
characteristics  which  we  have  described  for 
the  photosensory  xnrocess.  The  response  to  an 
increase  in  illumination,  the  applicability  of 
the  Bunsen-Hoscoe  law,  and  the  low  tem- 
perature coefficient  are  all  inherent  to  the 
light  reaction,  S—^P-^-A.  Sensory  equili- 
brium corresponds  to  the  well-known  station- 
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ary  state  which  results  when  the  opposinfir 
li^ht  and  ''dark"  reactions  become  balanced, 
and  no  fresh  decomposition  products  can  be 
formed  by  the  light.  Dark  adaptation  very 
obviously  is  a  clear  function  of  the  unopposed 
"dark"  reaction. 

More  than  this,  however.  Certain  predic- 
tions may  be  made  on  the  basis  of  this  re- 
versible reaction.  Several  of  these  have  been 
investigated  with  complete  success.  To  men- 
tion just  a  simple  example:  the  "dark"  re- 
action, P+  A—^S,  IB  an  ordinary  chemical 
reaction;  its  temperature  coefficient  should 
therefore  lie  between  2  and  3.  This  is  equiv- 
alent to  saying  that  the  temperature  coeffi- 
cient of  dark  adaptation  should  lie  between 
2  and  8  for  lO""  C.  This  is  precisely  what  has 
been  found  to  be  trua  The  temperature  coeffi- 
cient of  dark  adaptation  for  Mya  is  2.4.  This 
concept  of  a  reversible  photochemical  reaction 
has  therefore  been  fruitful  in  accounting  for 
the  known  properties  of  photoaensory  stimu- 
lation, and  has  served  to  suggest  the  investi- 
gation of  other  jxroperties.  The  results  of 
these  have  in  turn  corroborated  the  original 
explanation. 

vni 

So  far  we  have  considered  the  events  which 
take  place  during  the  sensitization  period 
only.  The  photosensory  responses  of  these 
animals,  however,  involve  the  very  definite 
existence  of  a  latent  period.  In  f act»  in  the 
case  of  Mya,  most  of  the  reaction  time  is 
merely  latent  period  and  nothing  more.  For- 
tunately this  part  of  the  reaction  time  has 
also  yielded  to  quantitative  methods  of 
analysis,  and  as  a  result  we  can  now  offer 
an  explanation  of  photoreception  which  covers 
not  only  the  sensitization  period,  but  the 
latent  period  as  welL 

At  the  beginning  of  this  paper,  in  defining 
the  different  parts  of  the  reaction  time^  I 
pointed  out  a  significant  fact.  It  is  that  if 
the  exposure  of  an  animal  to  light  is  made 
shorter  than  the  sensitization  period  at  that 
intensily,  the  reaction  time — and  consequently 
the  latent  period — is  prolonged.  This  indi- 
cates that  there  is  some  interrelation  between 
the  two  portions  of  the  reaction  time.    Ex- 


periments were  therefore  made  in  which  ani- 
mals were  exposed  for  varying  periods  of 
time^  all  less  than  the  sensitization  period.  It 
was  found  that  the  duration  of  the  latent 
period  varies  inversely  with  the  length  of  the 
exposure  to  light 

The  latent  period,  being  the  interval  during 
which  the  animal  may  remain  in  the  dark 
following  the  exposure,  is  certainly  not  a 
time  during  which  nothing  happens.  We 
may  be  sure  that  a  process  takes  place  during 
the  latent  period  which  is  in  some  way  a  vital 
link  in  the  chain  of  events  between  the  inci- 
dence of  the  light  and  the  appearance  of  the 
response.  Whatever  this  process  may  be,  we 
can  consider  its  velocity  as  proportional  to 
the  reciprocal  of  the  duration  of  the  latent 
period.  When  this  is  done,  we  find  that  the 
velocity  of  the  latent  period  process  is  a 
linear  function  of  the  duration  of  the  initial 
exposure  to  light. 

During  the  exposure  we  know  that  the 
photosensitive  substance  8  is  decomposed. 
We  may  assume  that  for  these  extremely 
small  exposures,  the  photochemical  effect  is 
directly  proportional  to  the  time  of  action  of 
the  light.  It  therefore  follows  that  the 
velocity  of  the  latent  period  process  is  a  linear 
function  of  the  photochemical  effect  during 
the  exposure.  In  other  words,  the  velocity  of 
the  latent  period  reaction  is  directly  propor- 
tional to  the  concentration  of  freshly  formed 
precursor  substances  P  and  A, 

Such  a  relationship  may  be  explained  in 
several  ways.  The  one  finally  chosen  assumes 
that  during  the  latent  period  an  inert  sub- 
stance, L,  is  changed  into  a  chemically  active 
material,  T,  which  then  acts  upon  the  nerve 
to  produce  the  outgoing  sensory  impulsa 
This  reaction,  L—^T,  is  catalyzed  by  the 
presence  of  the  freshly  formed  photochemical 
decomposition  products,  P  and  A,  formed 
during  the  exposure  to  the  light.  The  linear 
relation  between  velocity  of  reaction  and  con- 
centration of  catalyst  is  a  very  common  one 
in  catalyzed  reactions. 

In  terms  of  this  conception  the  latent 
period  assumes  a  position  of  jxrime  importance 
in  the  photosensory  mechanism.    The  latent 
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period  reaction  is  all  set  and  ready  to  go, 
and  requires  only  that  the  light  change  S  into 
P  and  A  so  that  the  latter  can  catalyze  the 
transformation  of  L  into  T,  which  is  the  end- 
prodnct  of  the  sensory  process.  The  whole 
photosensory  mechanism  may  then  be  summed 
up  in  the  two  reactions 

5-^P  +  il;    LWP  +  AW-^T, 

in  which  the  symbol  ||P-4-A  ||  means  catal- 
ysis by  one  or  both  of  the  precursor  sub- 
stances. The  first  of  the  two  reactions  occurs 
during  the  sensitization  period;  the  second 
during  the  latent  period. 


This  hypothesis  of  photoreception  is  rather 
ooncreta  The  ooncreteness  of  the  conceptions 
has  however  proved  a  useful  tool  in  the  acqui- 
sition of  knowledge  in  this  field.  Time  does 
not  permit  the  description  of  experiments 
designed  to  test  the  hypothesis  in  numerous 
ways.  I  can,  however,  mention  just  a  few 
to  indicate  its  fruitfulness. 

The  latent  period  is  assumed  to  be  a  simple, 
chemical  reaction,  perhaps  as  hydrolysis  or  an 
oxidation.  Its  behavior  with  the  temperature 
should  therefore  follow  quantitatively  the  rule 
deduced  by  Arrhenius  for  the  relation  be- 
tween the  velocity  constant  of  a  reaction  and 
the  absolute  temperature.  This  means  more 
than  a  mere  determination  of  the  temj^era- 
ture  coefficient  for  10  degrees;  it  means  a  con- 
tinuous relationship  between  temperature  and 
velocity,  following  certain  theoretical  con- 
siderations. Experiments  showed  that  the  re- 
action L  — >  r  follows  this  prediction  accur- 
ately, and  that  the  value  of  the  constant, 
ft,  =  19,680,  for  our  reaction  is  in  accord  with 
those  usually  found  for  hydrolyses,  saponifi- 
cations, etc,  in  pure  chemistry. 

Another  test  concerns  the  interrelations  be- 
tween the  exposure  and  the  latent  period.  I 
have  mentioned  that  the  velocity  of  the  latent 
period  reaction  is  directly  proportional  to  the 
exposure  (Of  provided  the  intensity  (7)  is 
kept  constant    This  may  be  written 


If  now  we  keep  the  time  of  exposure  con- 
stant and  vary  the  intensity  we  find  that 

r-felog/ 

or  that  the  velocity  is  proportional  to  the 
logarithm  of  the  intensity.  Ordinary  mathe- 
matical reasoning  indicates  that  if  we  com- 
bine these  two  equations — ^which  means  ex- 
perimentally that  we  vary  simultaneously 
both  the  time  and  the  intensity — ^it  should  be 
true  that 

7-Wlog/. 

Experiments  prove  that  this  expected  relation- 
ship indeed  holds  good 

Still  another  and  perhaps  more  significant 
application  of  the  proposed  hypothesis  has 
been  made.  This  concerns  the  dark  adapta- 
tion of  the  human  eye.  A  careful  analysis 
of  the  data  of  dark  adaptation  in  terms  of 
the  principles  discovered  in  these  investiga- 
tions has  shown  that  dark  adaptation  and 
protoreception  in  the  human  retina  are  fun- 
damentally similar  in  principle  to  the  process 
in  Mya  and  Ctono.  As  a  result  there  has 
been  oi)ened  up  a  new  field  of  investigation  in 
retinal  photochemistry  which  may  some  day 
enable  us  to  possess  a  reasonable  theory  of 
vision.  Selio  Hboht 

Phtsiolooioal  Laboratory, 
Grxighton  Medical  Collegx, 

OlLAHA,  Km. 


THE  MECHANISM  OP  INJURY  AND 
RECOVERY  OF  THE  CELLi 

Some  of  the  fundamental  ideas  of  biology 
are  extraordinarily  difficult  to  analyze  or 
define  in  any  precise  fashion.  This  is  true 
of  such  conceptions  as  life,  vitality,  injury, 
recovery  and  death.  To  place  these  concep- 
tions upon  a  more  definite  basis  it  is  neces- 
sary to  investigate  them  by  quantitative 
methods.  To  illustrate  this  we  may  consider 
some  exi>eriments  which  have  been  made  upon 
Laminaria,  one  of  the  common  kelps  of  the 
Atlantic  coast 

1  Address  for  the  Symposium  on  Qeneral  Physiol- 
ogy at  the  meeting  of  the  American  Society  of 
Naturalists,  December,  1920. 
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It  has  been  found  that  the  electrical  resist- 
ance of  this  plant  is  an  excellent  index  of 
what  may  be  called  its  normal  condition  of 
vitality.  Agents  which  are  known  to  be  in- 
jurious to  the  plant  change  its  electrical 
resistance  at  once.  If,  for  example,  it  is 
taken  from  the  sea  water  and  placed  in  a 
solution  of  pure  sodium  chloride  it  is  quickly 
injured,  and  if  the  exposure  be  sufficiently 
prolonged  it  is  killed.  During  the  whole  time 
of  exposure  to  the  solution  of  sodium  chloride 
the  electrical  resistance  falls  steadily  until 
the  death  point  is  reached;  after  which  there 
is  no  further  change.  If  we  study  the  time 
curve  of  this  process,  we  find  that  it  corre- 
sponds to  a  monomolecular  reaction  (slightly 
inhibited  at  the  start). 

This  and  other  facts  lead  to  the  assump- 
tion that  the  resistance  is  proportional  to  a 
substance,  M,  formed  and  decomposed  by  a 
series  of  consecutiYe  reactions.  On  the  basis 
of  this  assumption  we  can  write  an  equation 
which  allows  us  to  predict  the  curve  of  the 
death  process  under  various  conditions.  This 
involves  the  ability  to  state  when  the  process 
will  reach  a  definite  stage,  ue.,  when  it  will  be 
one  fourth  or  one  half  completed.  This  can 
be  determined  experimentally  with  consider- 
able accuracy. 

This  curve  is  of  practical,  as  well  as  of 
theoretical  importance,  since  it  allows  us  to 
compare  the  degree  of  toxicity  of  injurious 
substances  with  a  precision  not  otherwise 
attainable.  The  best  way  of  doing  iMs  is  to 
proceed  as  a  chemist  might  in  such  cases  and 
express  the  degree  of  toxicity  by  the  velocity 
constants  of  the  reaction  (t.e.,  of  the  death 
process)  under  various  conditions. 

From  this  point  of  view  we  must  regard 
the  death  process  as  one  which  is  always 
going  on,  even  in  an  actively  growing  normal 
cell.  In  other  words  the  death  process  is  a 
normal  part  of  the  life  process.  It  is  only 
when  it  is  unduly  accelerated  by  a  toxic  sub- 
stance (or  other  injurious  agent)  that  the 
normal  balance  is  disturbed  and  injury  or 
death  ensues. 

If  we  wish  to  put  this  into  chemical  terms 
we  may  say  that  the  normal  life  process  con- 


sists of  a  series  of  reactions  in  which  a  sub- 
stance O  is  broken  down  into  S,  this  in  turn 
breaks  down  into  A,  M,  B  and  so  on.  Under 
nomal  conditions  M  is  formed  as  rapidly  as 
it  is  decomposed  and  this  results  in  a  con- 
stant condition  of  the  electrical  resistance 
and  other  properties  of  the  cell.  When,  how-' 
ever,  conditions  are  changed  so  that  M  is 
decomposed  more  rapidly  than  it  is  formed 
the  electrical  resistance  decreases  and  we  find 
that  other  important  properties  of  the  cell  are 
simultaneously  altered. 

Hence  it  is  evident  that  injury  and  death 
may  result  from  a  disturbance  in  the  relative 
rates  of  the  reactions  which  continually  go  on 
in  the  living  cells. 

It  is  evident  that  we  can  follow  the  process 
of  death  in  the  organism  in  the  same  manner 
that  we  follow  the  progress  of  a  chemical 
reaction  in  vitro.  In  both  cases  we  obtain 
curves  which  may  be  subjected  to  mathe- 
matical analysis,  from  which  we  may  draw 
conclusions  as  to  the  nature  of  the  process. 
This  method  has  been  fruitful  in  chemistry 
and  it  seems  possible  that  it  may  be  equally 
useful  in  biology. 

If  we  suppose  that  resistance  depends  on  a 
substance,  M,  it  may  be  desirable  to  discuss 
briefly  certain  assumptions  which  have  been 
made  in  regard  to  it.  The  protoplasts  of 
Laminaria  are  imbedded  in  a  gelatinous 
matrix  (cell  wall)  which  offers  about  the  same 
electrical  resistance  as  sea  water  or  dead 
tissue.  Since  the  electrical  resistance  of  the 
living  tissue  is  about  ten  times  as  gr^eat  as 
when  it  is  killed  it  is  evident  that  the  living 
protoplasm  must  be  responsible  for  the  in- 
creased resistance.  The  living  cells  consist 
for  the  most  part  of  a  large  central  vacuole 
surrounded  by  a  delicate  layer  of  protoplasm: 
the  sap  which  fills  the  vacuole  seems  to  have 
about  the  same  resistance  as  the  sea  water. 
The  high  resistance  of  the  living  tissue  must 
therefore  be  due  to  the  layer  of  protoplasm 
surroimding  the  vacuole,  a  layer  so  extremely 
thin  as  to  be  comparable  to  what  is  commonly 
called  the  ''plasma  membrane."  Since  the 
current  is  due  to  the  passage  of  ions  through 
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this  extremely  thia  layer  of  protoplasm^  it 
would  seem  that  the  electrical  resistance  may 
be  regarded  as  a  measure  of  the  permeability 
of  the  protoplasm  to  ions.  It  is  of  interest 
in  this  connection  to  find  that  the  measure- 
ments of  the  permeability  of  the  protoplasm 
by  a  variety  of  other  methods  (plasmolysis, 
exosmosis,  diffusion  of  salts  through  the 
tissue,  entrance  of  dyes,  etc.)  confirm  the  re- 
sults obtained  by  electrical  measurement. 

In  view  of  these  facta  the  simplest  assump- 
tion which  we  can  make  concerning  M  is  that 
it  is  a  substance  at  the  surface  of  the  proto- 
plasm which  determines  the  resistance:  as  M 
increases  in  amount  and  forms  a  thicker  layer 
the  resistance  increases,  and  vice  versa. 

Tissue  which  has  develoi)ed  under  normal 
circumstances  is  foimd  to  be  rather  constant 
in  its  electrical  resistance.  This  is  of  con- 
siderable practical  importance  as  it  enables 
us  to  test  material  as  it  comes  into  the  lab- 
oratory and  to  reject  any  which  has  been  in- 
jured or  is  in  any  way  abnormal. 

We  may  therefore  speak  of  a  normal  degree 
of  resistance  as  indicating  a  normal  state  of 
the  tissue.  If  injury  occurs  and  the  resist- 
ance falls  we  may  consider  that  the  loss  of 
resistance  gives  a  measure  of  the  amoimt  of 
injury.  Thus  if  the  tissue  loses  ten  per  cent, 
of  its  normal  resistance  we  may  say  that  the 
injury  amounts  to  ten  per  cent  This  enables 
us  to  place  the  study  of  injury  upon  a  quan- 
titative basis. 

In  the  case  of  Laminaria  we  find  that  if 
the  injury  in  a  solution  of  sodium  chloride 
amounts  to  five  per  cent  the  tissue  recovers 
its  normal  resistance  when  replaced  in  sea 
water.  If  however  the  injury  amounts  to 
twenly-five  per  cent,  the  recovery  is  incom- 
plete: instead  of  rising  to  the  normal  it  re- 
covers to  only  ninety  per  cent  of  the  normaL 
The  greater  the  injury  the  less  complete  the 
recovery.  When  injury  amounts  to  ninety 
per  cent  there  is  no  recovery  at  alL 

s  Some  of  tbe  current  passes  between  the  masses 
of  protoplasm  {i,e»,  in  the  cell  wall)  but  allowance 
can  be  made  for  this  since  the  relative  proportion 
of  cell  waill  and  protoplasm  remains  unaltered 
thronghoot  the  experiment. 


This  is  of  practical  interest  in  view  of  the 
fact  that  in  physiological  literature  it  seems 
to  be  generally  assumed  that  when  recovery 
occurs  it  is  always  complete,  or  practically 
so,  as  if  it  obeyed  an  ^'all  or  none"  law. 
It  is  evident  that  partial  recovery  may  be 
easily  overlooked  unless  accurate  measure- 
ments are  possible.  This  may  serve  as  an- 
other illustration  of  the  fact  that  quantita- 
tive methods  are  indispensable  in  the  study  of 
fundam^ital  processes. 

It  is  evident  that  injury  presents  two 
aspects.  One  is  the  temporary  loss  of  resist- 
ance which  disappears,  wholly  or  in  part* 
when  the  tissue  is  placed  under  normal  condi- 
tions: this  may  be  called  temporary  injury. 
The  other  is  the  permanent  loss  of  a  part  of 
the  resistance  which  is  observed  after  more 
prolonged  exposure:  this  may  be  called  per- 
manent injury.  By  exposing  tissue  for 
various  lengths  of  time  to  a  toxic  solution 
and  observing  the  amount  of  recovery  each 
time  we  may  construct  a  time  curve  of  per- 
manent injury.  This  curve  may  be  subjected 
to  the  same  kind  of  mathematical  treatment 
as  the  time  curve  of  temporary  injury,  al- 
ready discussed.  The  mathematical  analysis 
leads  to  the  conclusion  that  if  we  adopt  the 
scheme  O— >S— >A— >M— >B  we  must  re- 
gard temporary  injury  as  due  to  the  loss  of 
M  while  x)ermanent  injury  is  due  to  the  loss 
of  O.  Recovery  occurs  when  the  loss  of  M  is 
replaced  by  a  fresh  supply  of  M  derived  from 
O,  but  if  O  is  itself  depleted  recovery  will 
be  incomplete. 

It  may  be  added  that  an  equation  has  be^i 
found  which  enables  us  to  predict  the  re- 
covery curves  under  a  great  variety  of  con- 
ditions with  considerable  accuracy. 

If  we  accept  the  conclusions  stated  above 
we  are  obliged  to  look  upon  recovery  in  a 
somewhat  different  fashion  from  that  which 
is  customary.  Recovery  is  usually  regarded 
as  due  to  the  reversal  of  the  reaction  which 
produces  injury.  The  conception  of  the 
writer  is  fundamentally  different;  it  assumes 
that  the  reactions  involved  are  irreversible 
(or  practically  so)  and  that  injury  and  re- 
covery differ  only  in  the  relative  speed  at 
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which  oertain  reactions  take  place.  ThuB  in 
the  series  of  reactions 

if  the  rate  of  O  -^  S  becomes  slower  than 
the  normal,  injury  will  occur,  while  a  return 
to  the  normal  rate  will  result  in  recovery. 
Injury  could  also  be  produced  by  increasing 
the  rate  of  M->B,  or  decreasing  the  rate  of 
S— >A  or  A-»M. 

If  life  is  dependent  upon  a  series  of  re- 
actions which  normally  proceed  at  rates  bear- 
ing a  definite  relation  to  each  other,  it  is 
clear  that  a  disturbance  of  these  rate-rela- 
tions may  have  profound  effects  upon  the 
organism,  and  may  produce  such  diverse 
phenomena  as  stimulation,  development,  in- 
jury and  death.  It  is  evident  that  such  a 
disturbance  might  be  produced  by  changes 
of  temperature  (in  case  the  temperature 
coefficients  of  the  reactions  differ)  or  by 
chemical  agents.  The  same  result  might  be 
brought  about  by  physical  means,  especially 
where  structural  changes  occur  which  alter 
the  permeabilily  of  the  plasma  membrane  or 
of  internal  structures  (such  as  the  nucleus 
and  plastids)  in  such  a  way  as  to  bring  to- 
gether substances  which  do  not  normally 
interact 

In  the  case  of  Laminaria  death  may  occur 
in  two  ways.  In  the  first  there  is  a  loss  of 
resistance  which  continues  until  the  death 
point  is  reached,  as,  for  example,  in  sodium 
chloride  In  the  second,  as  in  calcium 
chloride,  there  is  an  increase  of  resistance 
followed  by  a  decrease.  Both  of  these  meth- 
ods may  be  predicted  by  means  of  the  scheme 
abeady  outlined. 

If  we  mix  sodium  chloride  with  calcium 
chloride  we  do  not  get  a  result  which  is 
merely  intermediate  for  we  find  that  long 
after  death  has  occurred  in  pure  sodium 
chloride  or  pure  calciimi  chloride  the  tissue 
still  survives  in  a  mixture  of  these  salts 
(made  in  certain  definite  proportions).  The 
facts  lead  us  to  assume  that  both  sodium  and 
calcium  combine  with  a  constituent,  X,  of 
the  protoplasm,  forming  a  compound  Na^XCa. 
According  to  the  laws  of  mass  action  we  may 


calcula'te  the  amount  of  this  compoimd  which 
will  be  formed  in  each  mixture  of  sodium 
and  calcium  chlorides.  These  calculations 
indicate  that  the  speed  of  all  the  reactions 
is  regulated  by  the  amount  of  Na^XCa  (it  is 
also  found  that  certain  reactions  are  acceler- 
ated by  calcium  chloride). 

This  enables  us,  by  means  of  the  equations 
already  mentioned,  to  predict  the  time  curves 
of  injury  and  death  in  mixtures  (in  addition 
to  those  in  pure  salts)  as  well  as  the  recovery 
curves  when  tissue  is  transferred  from  such 
mixtures  to  sea  water. 

It  is  evident  therefore  that  the  theory  not 
only  explains  why  pure  sodium  chloride  and 
calcium  chloride  are  toxic  but  also  why  they 
antagonize  each  other  in  mixtures.  More- 
over the  explanation  which  it  furnishes  is  a 
quantitative  one,  i.e.,  it  shows  just  what  de- 
gree of  antagonism  is  to  be  expected  in  each 
mixtura 

Extremely  interesting  results  are  obtained 
when  the  tissue  is  first  exposed  to  sodium 
chloride,  then  to  calcium  chloride,  then  to 
sodium  chloride  or  to  sea  water  and  so  on. 
By  varying  the  conditions  of  the  experiment  a 
very  complicated  set  of  curves  may  be  ob- 
tained. It  is  rather  remarkable  to  find  that 
all  of  these  may  be  predicted  with  consider- 
able accuracy  by  means  of  the  equations 
already  referred  to.  A  detailed  statement  of 
the  results  will  be  found  in  recent  x>apers  in 
the  Journal  of  Oeneral  Physiology. 

Throughout  these  investigations  the  aim 
has  been  to  apply  to  the  study  of  living 
matter  the  methods  which  have  proved  useful 
in  physics  and  chemistry.  The  attempt  pre- 
sented no  serious  difficulties  after  accurate 
methods  of  measurement  had  been  devised: 
nor  does  there  seem  to  be  any  real  obstacle 
to  a  general  use  of  methods  which  lead 
biology  in  the  direction  of  the  exact  sciences. 

It  is  evident  that  if  the  facts  have  been 
correctly  stated  sudi  fundamental  conceptions 
as  vitality,  injury,  recovery  and  death  may  be 
investigated  by  quantitative  methods.  This 
leads  us  to  a  quantitative  theory  of  these  phe- 
nomena and  a  set  of  equations  by  which  they 
can  be  predicted.    It  may  be  added  that  the 
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predictive  value  of  these  equations  &  quite 
independent  of  the  assumptions  upon  which 
thi^  were  originally  based. 

This  investigation  of  fundamental  life 
processes  shows  that  th^  appear  to  obey  the 
laws  of  chemical  dynamics.  It  illustrates  a 
method  of  attack  which  may  throw  some  light 
upon  the  underlyin^r  mechanism  of  these 
Iirocesses  and  assist  materially  in  the  analy- 
sis and  control  of  life-phenomena. 

W.  J.  V.  OSTERHOUT 

Harvard  Univxrsitt 


ISAO  IIJIMA 


Professor  Isao  Iuima,  head  of  the  depart- 
ment of  zoology  in  the  Imperial  ITinversity^ 
died  of  apoplexy  at  his  home  in  Tokyo  on 
March  14.  His  father,  a  Samurai  of  the 
Daimyo  Inouye  of  Shizuoka,  was  one  of  those 
devoted  to  foreign  learning  in  the  decades 
before  the  restoration:  proceeding  to  Naga- 
saki, he  studied  European  ideas  through  the 
medium  of  the  Dutch  language— later  suffer- 
ing imprisonment  on  account  of  these  inter- 
dicted studies.  The  son  Isao,  bom  Bunkyu- 
ni-nen  (1860),  foUowed  the  father's  footsteps, 
was  early  a  student  of  foreign  languages  and 
science,  and  was  eager  to  master  physiology 
and  anatomy.  So  he  found  his  way  presently 
to  the  Imperial  University  of  Tokyo,  which 
then  was  beginning  its  famous  career.  Here 
he  came  imder  the  guidance  of  the  American 
zoologist,  Professor  Edward  S.  Morse,  whose 
inspiration  soon  turned  him  from  medical 
studies  to  pure  ecienoe.  Thereafter  he  went 
to  Leipsic,  where  he  took  his  doctorate  with 
Professor  Leuckart.  Returning  to  Japan 
about  1885,  he  was  appointed  a  member  of 
the  faculty  of  the  Imperial  University,  wheore 
he  was  to  remain  until  the  day  of  his  death; 
in  the  last  years  he  was  also  professor  in 
zoology  at  the  Nobles'  College,  Tokyo.  For- 
eign zoologists  will  always  remember  ILjima, 
side  by  side  with  Eoddchi  Mitsukuri,  as 
taking  foremost  and  genial  place  in  all 
zoological  matters  in  Japan.  His  knowledge 
of  the  general  subject  was  unusually  wide: 
a  fluent  lecturer,  an  attractive  personality,  he 


popularized  zoology  and  brought  help  to  it 
from  many  sides;  for  not  only  was  be  tiie 
trained  morphologist,  but  the  old  school  nat- 
uralist as  well,  bird  eacpert  notably,  having 
among  his  friends  collectors  and  gunners  in 
all  part  of  Japan;  his  hobby  took  kim  every- 
where, and  as  a  good  shot  he  was  as  welcome 
in  the  hunting  parties  of  the  Emperor  as 
with  the  pheasant-stalking  peasants  on  the 
hillside  near  Misaki — ^where  for  numy  years 
he  spent  his  summers.  Here  was  the  seaside 
lalborotory  of  his  zoological  department,  and 
offshore  were  the  great  depths  of  Okinos^ 
(6,000  meters)  from  which  many  a  red-tui^ 
baned  fisherman,  and  Kuma  Aoki  especially, 
brought  him  the  rarest  of  glass-sponges. 
These  lijima  made  his  life-long  study:  and 
he  dealt  with  them  in  memoirs  which,  pub- 
lished in  the  main  in  the  Journal  of  the 
Science  College,  are  classics,  indeed — ^though 
lijima  himself  would  be  apt  to  add^  in  his 
joking  way,  that  this  was  not  as  great  a  feat 
as  it  seemed,  since  he  was  the  only  life-long 
specialist  in  the  fieldl  In  point  of  fact,  these 
sponges  were  poorly  represented  throughout 
the  world  (large  museums  had  sometimes  not 
more  than  a  few  small  specimens — ^usually  a 
ragged  Hyalonema,  or  a  defective  Venus- 
basket),  till  the  discovery  was  made  of  many 
species,  genera,  and  even  families  of  them  in 
lijima's  district  of  the  Pacific  where  nature 
seemed  to  have  taken  many  pains  to  keep 
them  alive  in  an  early  geological  ^^  garden." 
In  a  practical  direction  lijima's '  studies 
carried  him  to  the  culture  of  ''artificial" 
pearls,  and  several  of  his  students,  the  late 
Dr.  Nishikawa  especially,  developed  this  in- 
dustry with  great  success — having  devised 
new  modes  of  causing  the  pearl  oyster  to 
produce  hemiefpherical,  more^han-hemispher- 
ical,  and  in  the  latest  time  completely  spher- 
ical pearls.  Bashford  Deak 


SCIENTIFIC  EVENTS 

BX-SBCRBTARY  MBRBDITH  ON  RESEARCH 

(From  a  oorreapondent) 
The  organization  of  research  is  now  re- 
ceiving so  much  attention  that  the  fear  is  ez- 
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pressed  that  more  fundamental  considerations 
are  being  overlooked.  The  words  of  Edwin 
T.  Meredith,  former  Secretary  of  A^icaltare» 
may,  then,  serve  as  a  timely  warning.  In  a 
statement  published  under  the  title  ^My  Year 
in  the  DoQfirtment,"  in  the  Country  Oentle- 
man  for  February  26,  1921,  he  points  out  as 
requisite  for  the  successful  prosecution  of  re- 
search in  a  large  organization  these  funda- 
mentals: Securing  the  right  kind  of  men; 
inroviding  them  with  adequate  appropriations 
for  research;  freeing  them  from  irksome  re- 
strictions in  the  expenditure  of  those  funds; 
and  providing  for  adequate  publication  of 
tiieir  results.  That  Mr.  Meredith  speaks 
with  full  appreciation  of  the  importance  of 
research,  is  shown  by  his  administration  and 
by  its  straightforward  statement  in  the  same 
article. 

Beaearch  is  the  foundation  of  agricultural  prog- 
ress. Without  it  most  of  our  agricultural  activi- 
ties could  not  exist.  Our  moot  important  methods 
are  based  on  the  resuHs  of  years  of  patient  in- 
vestigation. There  is  no  real  progress  without 
scientific  study  applied  to  everyday  problems.  So 
much  had  been  aoeomplished  through  research  that 
many  people  may  fall  into  the  error  of  thinking 
that  not  much  more  work  of  this  character  is 
needed  and  that  the  requirements  of  the  day  relate 
merely  to  the  application  of  knowledge  already  in 
hand.  Besearch  is  more  essential  now  than  ever 
before,  and  the  need  does  not  relate  wholly  to 
taking  care  of  the  future.  We  are  confronted  to- 
day with  serious  problems  of  the  most  pressing 
nature,  about  which  we  know  very  little.  .  .  . 

Without  minimising  in  any  degree  any  of  the 
activities  of  the  department  or  the  other  sugges- 
tions that  have  been  made  for  strengthening  cer- 
tain features  of  the  work,  I  place  particular  em- 
phasis at  this  time  on  the  importance  of  personnel, 
the  value  of  research  and  the  need  of  the  most 
intensive  study  possible  of  marketing  problrais. 

I  place  the  problem  of  personnel  first.  It  is  the 
comer  stone,  you  might  say,  of  the  whole  struc- 
ture. To  secure  the  right  kind  of  men  the  de- 
partment must  be  able  to  pay  higher  salaries,  and 
it  must  be  free  from  some  of  the  limitations  which 
are  now  imposed  on  the  expenditure  of  its  appro- 
priations. I  am  not  decrying  legal  safeguards, 
which  always  must  (be  imposed  on  the  expenditure 
of  public  money,  but  I  do  deplore  unnecessary  re- 


strictions which  result  in  subordinating  good 
judgment  and  buMness-like  management  to  rou- 
tine and  fiscal  controL 

Appropriations  for  research  are  the  equipment 
of  the  worker,  and  unless  he  is  properly  equipped 
he  can  not  be  expected  to  get  results.  And  in  this 
connection  I  regard,  as  a  part  of  his  equipment, 
funds  for  publishing  the  results  of  his  work. 
Nothing  is  more  discouraging  to  a  scientific  worker 
than  to  be  denied  the  right  to  publish  the  facts 
he  has  learned  after  years  of  patient  investigation. 

So  much  has  been  written  recently  of  the 
alleged  inefficiency  of  government  workers 
that  it  is  inspiring  to  hear,  from  an  executive 
officer  on  the  eve  of  his  retirement,  a  quite 
different  statement. 

The  work  of  the  department,  taking  it  all  the 
way  through,  is  done  by  as  earnest  and  as  able  a 
lot  of  men  and  women  as  any  with  whom  I  have 
ever  come  in  contact.  On  the  whole,  they  work  as 
many  hours  a  day  and  as  efficiently,  I  believe,  as 
employees  in  most  private  establishments,  and 
they  are  x>aid  less.  Large  numbers  of  them  are 
held  to  their  work  by  their  love  for  it.  Many 
formerly  with  the  department  were  offered  so 
much  more  money  in  private  employment  that,  in 
justice  to  themselves  and  their  families,  they  could 
not  refuse  to  go. 

In  a  single  year  8,000  of  these  workers  left  the 
department.  Those  wiho  left  last  year  received 
from  private  concerns  and  other  institutiions  an 
average  increase  in  salary  of  more  than  50  per 
cent.;  and  there  are  instances  of  increases  running 
as  high  as  500  per  cent.  If  the  men  and  women 
in  the  department  were  not  efficient  private  in- 
dustry would  not  be  offering  them  such  increases 
in  salary.  Those  remaining  are  as  efficient  as 
those  who  have  gone,  and  many  of  them  have  de- 
clined just  as  tempting  offers.  They  have  said  in 
spite  of  low  salaries  and  high  living  costs  they  are 
going  to  stay  where  they  render  the  greatest  serv- 
ice to  the  nation. 

SCIENTIFIC  LEGISLATION 

The  Journal  of  the  Washington  Academy 
of  Sciences  notes  the  following  matters  of 
scientific  interest  in  the  third  session  of  the 
Sixty-sixth  Congress  convened  on  December 
6,  1920: 

Under  a  special  rule  adopted  on  December 
14,  the  joint  resolution  (S.J.  191)  to  create  a 
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joint  oommiseion  on  reorganization  of  the 
administratiye  branch  of  the  Federal  Govern- 
ment was  brought  up  for  two  hours'  debate  on 
that  date  and  passed  by  the  House,  having 
abready  passed  the  Senate  on  May  10.  The 
bill  became  Public  Resolution  No.  54  on 
December  30  without  executive  approval  The 
resolution  requires  the  committee  to  make  a 
report  in  December,  1922.  Mr.  Smoot  an- 
noimoed  in  February  that  the  committee 
would  do  the  work  personally  and  would  not 
turn  it  over  to  the  Bureau  of  Efficiency  or 
any  other  governmental  agency.  Considerable 
shifting  and  rearrangement  of  the  scientific 
bureaus  has  been  predicted  as  a  probable  out- 
come of  the  reorganization  movement 

The  House  Committee  on  Patents  recom- 
mended on  December  10  that  the  Nolan 
Patent  Office  bill  (H.H.  11984)  be  sent  to 
conference,  but  unanimous  consent  for  such 
reference  was  refused  in  the  Housa  Lat^,  on 
December  14,  the  bill  was  sent  to  conference, 
and  hearings  were  reopened  by  the  conference 
committee  in  January.  Section  9  of  the  bill, 
providing  for  the  issuance  of  x>&tents  to  Fed- 
eral employees,  continued  to  meet  with  oppo- 
sition from  commercial  and  industrial  inter- 
ests, but  was  retained  in  the  bill.  The  House 
agreed  to  the  conference  report  on  February 
16.  Opposition  developed  in  the  Senate,  and 
the  bill  did  not  reach  final  action  before  the 
end  of  the  session  on  March  4. 

The  bill  for  Federal  supervision  of  the 
nitrate  plants  (S.  3390),  including  provision 
for  research  on  the  fixation  of  nitrogen,  was 
made  the  unfinished  business  in  the  Senate  on 
December  15.  After  several  debates  and  the 
adoption  of  a  number  of  amendments,  the  bill 
X>a8sed  the  Senate  on  January  14.  The  House 
took  no  final  action. 

The  American  Society  of  Zoologists,  at  its 
annual  meeting  on  December  28-30,  1920, 
passed  resolutions  protesting  against  the  pas- 
sage of  that  part  of  H.R.  7785  (the  scientific 
apparatus  tariff  bill)  which  abolishes  the 
"duty-free  privilege"  to  educational  institu- 
tions. Occasional  protests  against  this  feature 
of  the  bill  have  been  discussed  in  current 
scientific  and  technical  periodicals.  This 
feature  of  the  bill  was  brought  up  in  a  hear- 


ing on  the  Fordney  emergen<7  tariff  bill  be- 
fore the  House  Committee  on  Ways  and  Means 
on  February  14,  and  the  sentiment  of  the 
committee  seemed  to  be  strongly  in  favor  of 
eliminating  the  duly-free  privilege  on  chem- 
ical glassware,  chemical  porcelain  and  appa- 
ratus. The  Fordn^  bill  passed  both  houses^ 
but  was  vetoed  by  the  president 

As  for  the  special  bill  for  a  tariff  on  scien- 
tific supplies  (HJ^.  7785),  although  it  had 
passed  the  House  as  long  ago  as  August  2, 
1919,  the  Senate  took  no  final  action  and  it 
lapsed  with  the  adjournment  on  March  4. 

A  bill  "  to  fix  the  metric  system  of  wei^ts 
and  measures  as  the  single  standard  for 
weights  and  measures  "  was  introduced  in  the 
House  by  Mr.  Britten  on  December  29  (H.R. 
15420),  and  in  the  Senate  by  Mr.  Freling- 
huysen  (by  request)  on  December  18  (S. 
4675).  The  bills  are  said  to  have  been 
«  fathered  "  by  the  World  Trade  Club  of  San 
Francisco.  They  were  referred  to  the  re- 
spective weights  and  measures  committees  and 
no  further  action  was  taken. 

The  Smith-Towner  bill  to  create  a  Depart- 
ment of  Education  (S.  1017  and  H.R.  7)  after 
lying  dormant  through  nearly  the  entire  life 
of  the  Congress,  was  reported  in  the  House  on 
January  17  and  in  Senate  on  March  1,  but 
progressed  no  further. 

A  step  toward  the  erection  of  the  proposed 
building  for  the  National  Academy  of  Sci- 
ences was  taken  in  the  introduction  of  S.  4645, 
"  to  authorize  the  Commissioners  of  the  Dis- 
trict of  Columbia  to  close  upper  Water  Street 
between  2l8t  and  22d  Streets,  N.W."  The  bill 
pased  the  Senate  on  February  24,  but  ad- 
vanced no  further. 

With  the  adjournment  of  the  Sixty-sixth 
Congress  at  noon  on  March  4,  various  other 
bills  and  resolutions  which  are  of  interest  to 
scientific  men  either  perished  in  committees 
or  at  an  intermediate  stage  of  progress. 

LECTURES    BEFORE    THE    SIOUX    CITY 
ACADEMY 

The  Academy  of  Science  and  Letters  of 
Sioux  City,  Iowa,  arranged  for  the  present 
year  a  weddy  lecture  program  as  follows: 
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"The  culture  areae  of  the  early  Iowa  Indian," 
Professor  Charles  B.  Keyes,  Cornell  College. 

"The  origin  of  the  prairies,"  Professor  B. 
Shimek,  Department  of  Botany,  University  of 
loTP^a. 

"From  Iowa  to  New  Zealand  and  back,"  Bev. 
L.  M.  Dorreen,  Sioux  City. 

' '  How  we  Americana  select  our  President, ' '  Pro- 
fessor L.  E.  Aylesworth,  Department  of  Political 
Science,  University  of  Nebraska. 

"Problems  of  Jackson's  administration,"  Pro* 
fessor  H.  W.  Caldwell,  Department  of  History, 
University  of  Nebraska. 

"Transmutation  of  elements,"  Professor  M.  E. 
Graber,  Department  of  Fbysics,  Momingside  Col- 
lege. 

"The  la«t  stand  of  the  Sioux,"  Hon.  Doane 
Bobinson,  State  Historian,  Pierre,  S.  D. 

"Unfinished  Iowa,"  Professor  O.  E.  Klingaman, 
director  of  Extension  Depaxtment,  University  of 
Iowa. 

"History  of  American  art,"  Professor  Paul  H. 
GnimmanUy  Dean  of  the  Department  of  Fine  Arts, 
University  of  Nebraska. 

' '  The  history  of  the  Missouri, ' '  Professor  Free- 
man Ward,  Department  of  Oeology,  University  of 
South  Dakota. 

"Periods  of  architecture  in  America,"  W.  L. 
Steele,  Ardhitect,  Sioux  City. 

"Becoming  acquainted  with  the  suns,"  Pro- 
fessor G.  D.  Swezey,  Department  of  Astronomy, 
University  of  Nebraska. 

"Survey  of  prehistoric  man,"  Professor  H.  G. 
Campbell,  Department  of  Philosophy^  Momingside 
College. 

"Our  raw  material,"  Professor  Hattie  Pkim 
Williams,  Department  of  Sociology,  University  of 
Nebraska. 

"Our  native  landscape  of  Mid- America, "  Mr. 
Jens  Jensen,  Bavinia,  111. 

"  Our  local  bird  life,"  Professor  C.  S.  Thoms, 
Department  of  Sociology,  University  of  South  Da- 
kota. 

"Bemaking  the  face  of  Iowa,"  Professor  B. 
B.  Wylie,  Department  of  Botany,  University  of 
Iowa. 

COOPERATION  OP  NATIONAL  HEALTH 
AGENCIES 

Coordination  of  the  work  of  voluntary  na- 
tional health  agencies  has  been  effected  on 
May  1,  a  number  of  these  organizations  will 
take  possession   of  two  floors  of  the  Penn 


Terminal  Building,  in  Seventh  Avenue  at 
Thirty-first  Street,  New  York  City.  The  Na- 
tional  Health  Council  was  formed  last  fall  by 
organizations,  each  of  which  will  retain  full 
autonomy.  The  new  arrangement  is  in  no 
sense  a  merger,  but  an  effort  to  bring  the 
organizations  together  for  economy  in  over- 
head eacpenses  and  for  cooperation  in  health 
programs.  In  addition  to  its  work  in  coordi- 
nating the  efforts  of  private  health  agencies, 
the  council  will  maintain  an  inter-organiza- 
tion information  service;  a  health  legislative 
bureau,  which  will  keep  track  of  national  and 
State  health  legislation  and  keep  council 
members  fully  informed  on  it,  and  a  statis- 
tical bureau.  It  also  expects  to  aid  in  the 
development  of  health  educational  material 
and  will  foster  x^^^odic  joint  conferences 
among  members  of  the  various  participating 
organizations. 

On  the  fifteenth  floor  of  the  Penn  Terminal 
Building  will  be  the  offices  of  the  American 
Social  Hygiene  Association,  the  National 
Committee  for  Mental  Hygiene,  the  National 
Organization  for  Public  Health  Nursing  co- 
operating with  the  American  Nurses'  Associa- 
tion and  the  League  for  Nursing  Education, 
and  the  National  Tuberculosis  Association. 

On  the  sixteenth  floor  there  will  be  offices 
for  the  Ajnerican  Public  Health  Association, 
formerly  in  Boston;  the  Bureau  of  Social 
Hygiene,  the  Child  Health  Organization  of 
America,  probably  the  liaison  office  of  the 
United  States  Public  Health  Service,  the  Na- 
tional Health  Council,  with  the  Common 
Service  Committee;  the  Maternity  Center  As- 
sociation, the  New  York  Diet  £[itchen  Asso- 
ciation, the  New  York  Community  Service, 
and  probably  the  American  Society  for  the 
Control  of  Cancer. 

The  Federal  Board  of  Vocational  Educa- 
tion already  has  its  New  York  offices  in  the 
Penn  Terminal  Building,  on  the  fourteenth 
floor. 

Officers  of  the  National  Health  Council, 
which  not  only  maintains  its  offices  in  New 
York,  but  has  a  national  headquarters  office 
in  Washington,  are:  Chairman,  Dr.  Living- 
ston   Farrand;    vice-chairman.    Dr.    Lee    K. 
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Frankel;  secretary,  Dr.  C.  St  Clair  Drake; 
acting  treasurer,  Dr.  William  F.  Snow;  act- 
ing ezeoative  officer.  Dr.  Donald  B.  Arm- 
strong. 

THE    AMBRZCAN    METEOROLOGICAL    SOCIETY 

The  fifth  meeting  of  the  American  Meteoro- 
logical Society  mil  be  hdd  on  April  20  and 
21  at  the  Central  Office  of  the  Weather  Bu- 
rea/u,  Washington,  D.  C.  Including  the  six 
papers  to  be  presented  at  the  meeting  of  Sec- 
tion (c),  meteorology,  of  the  American  Geo- 
physical Union  on  April  19,  the  program  as 
published  in  the  April  Bulletin  of  the  society 
contains  27  titles  of  varied  interest.  Ab- 
stracts of  all  these  papers  and  of  such  discus- 
sions as  may  follow  them  w*ill  be  published  in 
the  Bulletin  of  the  American  Meteorological 
Society;  and  moat  of  the  papers  themselves 
will  probaibly  be  published  in  the  Monthly 
Weather  Review. 

The  proceedings  of  the  first  annual  meeting 
of  the  society  at  Chicago  on  December  29, 
1920,  were  published  in  the  January  issue  of 
the  Bulletin,  A  motion  to  increa^  the  annual 
dues  from  $1  to  $2  was  lost  because  of  the  de- 
sire not  to  curtail  the  membership  merely  for 
money,  which  could  be  raised  in  other  ways. 
A  resolution  favoring  the  Weather  Bureau's 
estimates  for  increased  approprialions  was 
passed,  but  it  had  no  effect  in  persuading  Con- 
gress to  recognize  the  <Sre  straits  of  the  bu- 
reau with  its  present  program  of  service. 
Rather  full  information  about  the  32  papers 
on  the  scientific  iportion  of  the  program  ap- 
peared in  the  February  and  March  Bulletins. 
Many  of  these  papers  have  since  been  pub- 
lished in  the  Review. 

Charles  F.  Brooks, 
Secretary 

Washington,  D.  C. 

THE  EDINBURGH   MEETING   OP  THE  BRITISH 
ASSOCIATION 

From  Nature  we  learn  that  for  the  meeting 
of  the  British  Assodiation,  which  will  be  held 
in  Edinbuigh  on  September  7-14  next,  the 
following  presidents  of  Sections  have  been  ap- 
pointed: Section  A  (Mathematics  and  Phys- 


ics), Professor  O.  W.  Richardson;  B  (Chem- 
istry), Dr.  M.  O.  Forster;  C  (Geology),  Dr.  J. 
S.  Flett;  D  (Zoology),  Mr.  E.  S.  Gfoodrich;  E 
(Geography)  Dr.  D.  G.  Hogarth;  F  (Eco- 
nomics), Mr.  W.  L.  Hichens;  G  (Engineer- 
ing), Professor  A.  H.  Gibson;  H  (Anthropol- 
ogy), Sir  J.  Frazer;  I  (Physiology),  Sir  W. 
Morl^  Fletcher;  J  (Psychology),  Professor  C. 
Lloyd  Morgan;  K  (Botany),  Dr.  D.  H.  Scott; 
L  (Education),  Sir  W.  H.  Hadow;  and  M 
(Agriculture),  Mr.  C.  S.  Orwin.  Sir  Kichard 
Gregory  has  been  appointed  president  of  the 
Conference  of  Del^ates  of  Corresponding  So- 
cieties. Among  the  subjects  of  general  in- 
terest which  are  ibeing  arranged  for  discussion 
at  joint  sectional  meetings  are:  The  Age  of 
the  Earth,  Biochemifirtry;  Vocational  Training 
and  Tests,  The  Relation  of  Genetics  to  Agri- 
culture, The  Proposed  Mid^Scotland  Canal, 
and  The  Origin  of  the  Scottish  People.  The 
president  of  the  association.  Sir  Edward 
Thrope,  will  deliver  his  address  at  the  in- 
augural meeting  on  Wednesday  evening,  Sep- 
tember 7,  and  discourses  will  be  given  at 
general  evening  meetings  fby  Professor  C.  E. 
Inglis  on  The  Evolution  of  Cantilever  Bridge 
Construction,  involving  a  comparison  between 
the  Forth  and  Quebec  bridge  and  by  Pro- 
fessor W.  A.  Herdman,  the  present  president, 
on  Edinburgh  and  Oceanography.  Measures 
are  being  taken  towards  a  more  effective  co- 
ordination of  the  daily  programs  in  order  to 
avoid  the  clashing  of  subjects  of  kindred 
interest. 


SCIENTIFIC  NOTES  AND  NEWS 
Prince  Albert  of  Monaco,  sailed  on 
April  9  for  New  York  on  his  way  to  Wash- 
ington to  receive  the  Alexander  Agassiz  gold 
medal  awarded  by  the  National  Academy  of 
Sciences  to  him  in  recognition  of  his  pro- 
motion of  oceanographic  research.  He  will 
give  an  address  before  the  academy  on  the 
evening  of  April  25. 

Professor  Albert  Einstein  will  be  the 
guest  of  Princeton  University  from  May  9  to 
15,  and  will  give  five  lectures  on  the  theory  of 
relativity.    Professor  Einstein  and  Dr.  Wei«- 
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mann  have  been  given  the  freedom  of  the 
City  of  New  York. 

ViLHJALMUR  Stefansson,  on  motion  of  the 
prime  minister  of  Oanada,  has  recently  re- 
ceived the  thanks  of  the  Canadian  government 
for  his  public  services  during  the  years  1906- 
1919.  The  action  was  based  partly  on  his 
work  in  science  and  in  geographic  discovery, 
and  partly  on  his  having  called  to  the  atten- 
tion of  the  country  great  economic  resources 
in  the  north  that  had  been  previously  unknown 
or  undervalued.  "He  has  turned  men's 
minds  towards  the  north  coimtry  as  a  possible 
source  of  food  supply  and  home  for  colonists, 
and  his  work  and  advice  have  proved  the 
greatest  incentive  in  promoting  public  and 
private  development  of  our  northern  re- 
sources." For  his  geographic  work,  Mr. 
Stefansson  had  already  received  several  gold 
medals  from  learned  societies  in  America  and 
Europe. 

The  Boyle  medal  of  the  Royal  Dublin 
Society  has  been  awarded  to  Dr.  Gleorge  H. 
Pethybridge,  botanist  of  the  department  of 
agriculture,  Dublin. 

Sm  William  J.  Pope  has  been  elected  an 
honorary  member  of  the  French  Chemical 
Society. 

Dr.  H.  K.  Anderson,  master  of  (Jonville 
and  Caius  College,  Cambridge;  Professor  W. 
M.  Bayliss,  professor  of  general  physiology, 
University  College,  London;  and  Sir  William 
H.  Bragg,  Quain  professor  of  physics.  Uni- 
versity of  London,  have  been  elected  members 
of  the  Athenffium  Club,  London,  for  eminence 
in  science. 

Dr.  Solon  Shedd,  professor  of  geology  at 
the  State  College  of  Washington,  Pullman, 
has  been  appointed  state  geologist.  Dr.  Shedd 
will  retain  his  position  as  professor  of  geology 
at  the  State  College. 

Mr.  C.  R.  DeLong  has  been  appointed  chief 
of  the  chemical  division  of  the  U.  S.  Tariff 
Commission,  succeeding  Dr.  Grinnell  Jones, 
who  has  returned  to  Harvard  University,  but 
retains  a  connection  with  the  commission  in 
an  advisory  capacity.    The  other  members  of 


the  chemical  staff  are:  S.  D.  Kirkpatrick, 
W.  N.  Watson  and  A.  B.  Willis. 

The  annual  general  meeting  of  the  Chem- 
ical Society  was  held  on  March  17,  when,  as 
we  learn  from  Nature,  Sir  David  J.  Dobbie, 
the  retiring  president,  delivered  his  address. 
The  following  officers  and  members  of  council 
were  declared  elected:  President:  Sir  James 
Walker.  Vice-presidents  who  have  filled  the 
office  of  president:  Professor  H.  E.  Arm- 
strong, Sir  James  J.  Dobbie,  Professor  W.  H. 
Perkin,  Sir  William  J.  Pope,  Dr.  Alexander 
Scott  and  Sir  William  A.  Tilden.  Other 
Vice-presidents:  Professor  F,  G.  Hopkins, 
Professor  F.  S.  Kipping  and  Professor  J.  F. 
Thorpe.  Ordinary  Members  of  Council:  Pro- 
fessor J.  S.  S.  Brame,  Dr.  C.  H.  Desch,  Mr. 
E.  V.  Evans,  Mr.  H.  B.  Hartley,  Dr.  T.  S. 
Patterson,  Dr.  T.  Slater  Price,  Mr.  W. 
Rintoul,  Dr.  R.  Robinson  and  Dr.  N.  V. 
Sidgwick. 

Dr.  Walter  E.  Collinoe,  of  St  Andrews 
University,  has  been  appointed  keeper  of  the 
York  Museum. 

Dr.  Colin  G.  Fink,  organizer  and  for  the 
past  four  years  director  of  the  Research  Lab- 
oratories of  the  Chile  Exploration  Company 
has  resigned  his  post.  Formerly  Dr.  Fink  was 
in  charge  of  research  at  the  Edison  Lamp 
Works. 

Mr.  W.  M.  Smart,  Trinity  College,  chief 
assistant  at  the  Cambridge  Observatory,  has 
been  appointed  to  the  John  Couch  Adams 
astronomership,  recently  founded  under  a  be- 
quest by  the  late  Mrs.  Adams. 

Collier  Cobb,  professor  of  geology  at  the 
University  of  North  Carolina,  Chapel  Hill,  is 
on  a  year's  leave  of  absence  under  the  Kenan 
Traveling  Fund.  He  is  studying  shore-lines 
and  shore-line  processes  in  Japan. 

Professor  Herbert  Osborn,  of  the  Ohio 
State  University,  has  recently  returned  from  a 
two  months'  stay  in  Florida,  during  which  he 
collected  entomological  material  at  different 
points  in  the  state  with  cooperation  of  the 
State  Plant  Board  of  Florida. 

Dr.  Frank  App,  of  Rutgers  College,  has  been 
given  a  year's  leave  of  absence  to  become  sec- 
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retary  of  the  New  Jers^  State  Oouncil  of 
Coiinty  Boards  of  A^cultura 

Friends  of  Professor  Chandler  presented  in 
1910  to  Oolmnbia  University  a  sum  of  money 
which  constitutes  the  Charles  Frederick 
Chandler  Foundation.  The  income  from  this 
fund  is  used  to  provide  a  lecture  by  an  emi- 
nent chemist  and  to  provide  a  medal  to  be  pre- 
sented to  the  lecturer  in  further  reco^ition 
of  his  achievements  in  science.  Previous  lec- 
turers on  this  foundation  were  L.  H.  Ba^e- 
land,  W.  F.  HiUebrand  and  W.  K.  Whitney. 
The  lecturer  this  year  will  be  Frederick  Gow- 
land  Hopkins,  professor  of  biological  chem- 
istry, Cambridge  University,  England.  The 
Chandler  Medal  will  be  presented  to  Dr.  Hop- 
kins in  order  to  recognize  his  pioneer  and  very 
valuaible  woik  in  the  study  of  food  accessories, 
such  as  vitamines.  Professor  Hopkins'  sub- 
jects will  be  "  Newer  Aspects  of  the  Nutrition 
Problem."  His  lecture  will  be  in  Havemeyer 
Hall,  Columbia  University,  on  the  evening  of 
April  18. 

Dr.  a.  J.  LoTKA,  who  is  working  as  a  guest 
in  the  department  of  biometry  and  vital  sta- 
tistics of  the  school  of  hygiene  and  public 
health  of  John  Hoj^ns  University,  gave  in 
April  a  series  of  four  lectures  on  "  The  dyna- 
mics of  evolution  and  the  foundations  of  phys- 
ical biology." 

Sir  Walter  Fletcher,  secretary  of  the 
Medical  Kesearch  Committee  of  Great  Britain, 
will  deliver  the  Tenth  Eferv^  Society  Lecture 
at  the  New  York  Academy  of  Medicine,  Satur- 
day evening,  April  16.  His  subject  will  be: 
"  The  €ftate's  relation  to  medical  activities  in 
Great  Britain." 

Dr.  Herbert  Haviland  Field,  who  in  1895 
founded  at  Zurich  the  Concilium  Bibliographi- 
cum,  died  suddenly  of  heart  disease  on  April 
5,  at  Zurich,  where  he  had  lived.  He  was  born 
in  Brooklyn  in  1868,  graduated  from  Harvard 
in  1888. 

Dr.  Thomas  Benjamin  Doolittle,  of  Bran- 
ford,  Conn.,  said  to  >be  the  originator  of  the 
first  telephone  sw&tchboard  and  associated  in 
the  organization  of  the  original  Bell  Tele- 
phone Compnay  in  Boston,  died  on  April  4,  at 


the  age  of  eighty-two  years.  Dr.  Doolittle  in 
1898  received  the  Edward  Longstreth.  medal 
from  the  Franklin  Institute  of  Philadelphia 
for  developing  the  process  of  producing  hand- 
drawing  copper  wire. 

Dr.  Alfred  Doolittle,  professor  of  mathe- 
matics and  instructor  in  astronomy  at  the 
Catholic  University  since  1898,  died  on  Feb- 
ruary 23. 

We  learn  from  the  Journal  of  the  Washing- 
ton Academy  of  Sciences  that  Mr.  Frederic 
Perkins  Dewey,  assayer  of  the  Bureau  of 
Mines  of  the  Treasury  Department,  died  on 
February  10,  in  his  sixty-sixtfi  year.  Mr. 
Dewey  after  graduation  from  Yale  University 
became  instructor  in  chemistry  at  Lafayette 
College.  From  1881  to  1889  he  was  connected 
with  the  U.  S.  Government,  first  as  chemist 
with  the  Tenth  Census^  then  as  mineralogist 
with  the  Geological  Survey,  then  as  curator  in 
the  National  Museum.  After  24  years  in 
chemioal  and  metallurgical  patent  practise  he 
became  aasayer  of  the  Mint  in  1903. 

Dr.  £.  B6raneok,  professor  of  biology  at  the 
University  of  Neuchatel,  has  died  at  the  age 
of  sixty-one  years. 

The  death  is  also  announced  of  Dr.  Le6n 
Becerra,  chief  health  officer  of  Guayaquil, 
Bcuador,  a  member  of  the  Bockefeller  com- 
mission studying  the  yellow  fever  situation. 

A  COURSE  of  four  public  lectures  on  the  his- 
tory of  plant  delineation  was  given  during 
March  in  the  botany  department  of  Univer- 
sity College,  London.  The  first  two,  on  the  art 
of  the  ancient  empires  and  the  dark  and  middle 
ages,  was  delivered  by  Dr.  Charles  Singer, 
and  the  other  two,  bringing  the  subject  down 
to  recent  times,  by  Dr.  Agnes  Aiber. 

The  United  States  Civil  Service  Commis- 
sion anniounces  an  examination  for  the  posi- 
tion of  scientific  asustant  in  the  U.  S.  Bureau 
of  Fisheries  at  $1,200  (plus  $20  a  month),  to 
be  held  on  April  27.  Applicants  will  be  rated 
chiefly  upon  zoology  in  its  relation  to  the  fish- 
eries, and  general  biology. 

A  REGULAR  meeting  of  the  American  Phys- 
ical Society  will  be  held  in  Washington,  at 
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the  Bureau  of  Standards,  on  Saturday, 
April  23.  If  the  length  of  the  program  re- 
quires it,  there  will  also  be  sessions  on  Friday, 
April  22.  Other  meetings  for  the  current 
season  are  as  follows:  August  4,  5,  Pacific 
Coast  Section  at  Berkeley;  November  25,  26, 
Chicago,  December  27-31,  Toronto,  annual 
meeting. 

Penikesb  Island,  Buzzards  Bay,  was  aban- 
doned as  a  leper  colony  on  March  10.  The 
thirteen  lepers  on  the  island  with  three  from 
Bridgeport,  Conn.,  and  two  from  Eichmond, 
Va.,  were  transferred  to  the  federal  lepro- 
sarium recently  established  at  Carville,  La. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

A  BUILDING  plan  for  its  medical  school  in 
Chicago  has  been  adopted  by  the  TTniversity 
of  Illinois  in  cooperation  with  the  state  de- 
partment of  public  welfare.  What  was  form- 
erly a  ball  park,  just  south  of  the  Cook  County 
Hospital,  Chicago,  is  to  become  the  campus. 
The  buildings  now  under  construction  are  a 
clinical  institute,  a  new  building  for  the  Illi- 
nois Charitable  Eye  and  Ear  Infirmary,  a  psy- 
chiatric institute  and  an  institute  for  crippled 
children.  Later»  the  clinical  institute  and  the 
orthopedic  institute  will  be  enlarged  and  addi- 
tional buildings  will  be  erected  for  infectious 
diseases,  venereal  diseases,  a  research  institute, 
a  library,  class  rooms,  research  laboratories 
and  a  dental  institute.  The  Elizabethan 
style  of  architecture  has  been  selected. 

The  Senate  of  the  University  of  London 
has  adopted  a  resolution  to  continue  the  phys- 
iological laboratory  at  South  Kensington  until 
the  end  of  1923. 

Dr.  L.  Emmett  Holt,  Carpentier  professor 
of  the  diseases  of  children  at  the  College  of 
Physicians  and  Surgeons,  Columbia  Univer- 
sity, has  resigned  this  chair  and  the  adminis- 
trative conduct  of  the  department,  and  has 
been  appointed  chemical  professor  of  the  dis- 
eases of  children. 

At  the  Harvard  Medical  School  Dr.  Philip 
Drinker,  of  the  Buffalo  Foundry  and  Madiine 


Co.  and  Dr.  Douglas  A.  ,Thom  have  become 
instructors  of  applied  physiology  and  psy- 
chiatry, respectively.  Dr.  Frederick  L.  Wells, 
director  of  the  Psychological  Department  of 
the  PsychoiMtliic  Hospital,  Boston,  has  been 
given  an  appointment  as  instructor  in  experi- 
mental psychopathology. 

Mr.  F.  C.  Thompson,  Sorby  research  fellow 
of  the  Koyal  Society,  has  been  appointed  to 
the  chair  of  metallurgy  in  the  University  of 
Manchester. 


DISCUSSION   AND   CORRESPONDENCE 

POSITIVE  RAY  ANALYSIS  OP  LITHIUM 

Applyiko  the  method  of  i>ositive  ray 
analysis  previously  used^  to  the  element 
lithium,  I  have  recently  foimd  that  it  is  com- 
posed of  two  isotopes.  With  positive  ions 
from  heated  lithium  salts  G.  P.  Thomson 
and  F.  W.  Aston  have  also  obtained  two 
components.'  In  my  experiments  the  metal 
itself  was  evaporated  in  a  small  iron  capsule, 
heated  electrically.  The  two  rays  correspond- 
ing to  atomic  weights  6  and  7  were  widely 
separated  and  appeared  simultaneously  as  the 
heating  current  was  increased.  The  absolute 
atomic  weights  could  be  checked  by  compar- 
ison with  hydrogen  atoms  which  were  driven 
off  from  the  metal;  the  setting  on  the  maxima 
of  the  two  components  was  so  accurate  that 
assuming  a  molecular  weight  of  exactly  6  for 
the  lighter,  the  heavier  atomic  weight  was  7.00 
within  2  units  in  the  second  decimal  place, 
thus  excluding  the  possibility  of  a  simple  ele- 
ment with  the  chemical  atomic  weight  6.94. 
Any  further  isotopes  at  4,  5,  8  or  9  must  be 
less  than  2  per  cent  of  that  at  7. 

It  was  also  observed  that  the  proportion  of 
the  two  components  varies  with  the  experi- 
mental conditions.  The  lighter  at  6  is  some- 
times one  quarter  as  strong  as  that  at  7,  but 
under  other  conditions  of  heating  and  pres- 
sure, it  appears  weaker  and  sometimes  is  only 
one  twelfth  as  strong.  To  obtain  a  mean 
atomic  weight  of  6.94  the  lighter  should  be 
only  one  sixteenth  as  strong  as  the  heavier, 

1  ScixNOX,  December  10,  1920. 
«  Nature,  February  24,  1921. 
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but  it  has  always  been  found  stronger  than 
that  This  variability  is  of  interest  as  show- 
ing that  there  are  differences  in  the  properties 
of  the  two  isotopes,  and  of  course  the  effect  of 
mass  differences  should  be  specially  evident^ 
on  account  of  the  large  mass  ratio  6  to  7,  in 
the  case  of  lithiuhi. 

A.  J.  Dempster 
Btirson  Physical  Laboratoby. 
Umiykksity  or  Chicago 

A  RBMBDY  FOR  MANGB  IN  WHITE  RATS 

A  SIMPLE  method  of  keeping  white  rats  for 
experimental  work  free  from  mange  has  been 
successfully  used  for  some  time  in  this  lab- 
oratory. Sore  ears,  noses  and  tails  are  quite 
common  in  rat  colonies  and  are  not  caused  by 
deficient  rations,  as  is  often  thought,  but  by 
a  parasite  known  as  the  Notoedrea  alenis,^ 

The  lesions  on  the  ear,  due  to  the  mange 
produced  by  this  parasite,  are  very  character- 
istic, causing  the  whole  ear  to  swell  and  be- 
come inflamed  with  the  outer  edge  of  the  ear 
fringed  with  a  cauliflower-like  incrustation. 
On  the  tail  the  lesions  resemble  those  on  the 
ear,  while  on  the  nose  they  frequently  take 
the  form* of  horn-like  protuberances.  These 
lesions  can  be  readily  differentiated  from 
other  lesions  by  the  application  of  insecti- 
cides. We  have  found  that  pine  oil*  applied 
with  a  soft  brush  will  heal  affected  parts  yery 
quickly.  This  oil  has  not  only  very  healing 
properties,  but  also  strong  antiseptic  and 
anesthetic  properties.  Because  of  the  latter 
care  must  be  exercised  in  its  application. 

Since  learning  of  the  effectiveness  of  this 
oil  it  is  the  custom  in  this  laboratory  to  wash 
our  animal  cages  once  a  week  with  hot  water 
and  soap  and  to  spray  the  sawdust  used  on 
the  floor  of  the  cages  with  the  oil.  In  this 
way  all  lice  and  parasites  which  are  ordinarily 
troul]lesome  pests  in  animal  colonies  are  kept 

1  Private  eommnnieation  of  Dr.  B.  H.  Bansom, 
Bureau  of  Animal  Industry,  to  Dr.  J.  £.  Foster, 
formerly  with  the  Mayo  Clinie. 

3  The  pine  oil  used  for  the  experiments  was  fur- 
nished by  the  Newport  Oompany  of  Pensacola, 
Fla.,  through  the  courtesy  of  B.  C.  Palmer,  chief 
chemist. 


down  to  minimum.  If  an  individual  rat  be- 
comes infested  with  lice  it  can  be  sprayed 
with  the  oil.  An  atomizer  is  used  for  this 
purpose.  CoRKELU  Kennedy 

Minnesota  Agbicui/fubal  Expesihent  Station 

IMPOSSIBLE  (?)  STORIES 

Dr.  Campbell's  astonishment  at  the  ac- 
tual occurrence  of  the  Mark  Twain  incident 
(March  4)  "reminds  me."  I  had  looked 
upon  the  Irishman's  astronomy  as  related  by 
DeMorgan^  as  a  good  "  manufactured  ^  story. 
Long  life  to  the  moon  for  a  dear  noble  cratur 

Which  aerTes  for  lamplight  aH  night  in  the  dark. 
While  the  sun  only  shineB  in  the  day  which  by 

natur 
Wants  no  light  at  all  as  ye  all  may  remark. 

I  was  astonished  to  hear  Dr.  W.  C. 
Farabee^  of  the  Umversity  Museum,  relate 
that  in  his  South  American  expedition  he 
found  the  Shipibos  Indians  worshipping  the 
moon  and  that  upon  inquiry  they  gave  the 
same  reason  as  the  Irishonaii. 

Samuel  G.  Barton 

University  op  Pennsylvania 


QUOTATIONS 

INTERNATIONAL    SCIENTIFIC    ORGANIZATION 

There  is  much  to  be  said  in  favor  of  **  team- 
work," the  concentration  of  many  experts  on 
a  single  problem  or  on  one  aspect  of  a  prob- 
lem. Some  inquiries  are  so  vast  in  scale  that 
progn^ess  on  any  other  lines  can  not  be  ex- 
pected. 

The  modem  telescope  has  made  known  the 
existence  of  myriads  of  stars  beyond  those 
visible  to  the  imassisted  eye.  The  counting 
and  classification  of  this  multitude  can  be 
achieved  only  by  the  concerted  patience  of 
many  men  in  many  countries,  and  may  yet 
form  the  basis  of  some  new  conception  of  the 
order  of  the  imiverse.  Meteorology  and 
geodesy,  the  attempt  to  plot  the  shape  of 
our  earth  from  a  number  of  long  base  lines, 
must  be  international.  The  determination  of 
standards  is  of  little  use  unless  it  lead  to 
universally  agn^ecd  methods  and  results.  The 
development  and  control  of  fisheries,  the  ap- 

1  "Budget  of  Paradoxes,"  p.  242,  2d  ed. 
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pointmeoit  of  close  tunes,  and  the  protection 
of  breeding  areas  require  cooperation. 

Many  minor  problems,  such  as  the  study  of 
yariations  in  human  anatomy,  can  be  ad- 
vanced most  quickly  if  all  the  opportunities 
in  different  coimtries  are  employed  simulta- 
neously on  a  selected  object  Such  examples 
could  be  multiplied  indefinitely.  International 
team-work  is  required  sometimes  merely  as 
the  quickest  means  of  attaining  the  object^ 
sometimes  because  no  other  method  is  possible, 
sometimes  because  common  practical  interests 
are  involved. 

Before  the  war  international  scientific  co- 
operation was  obtained  in  several  ways.  As 
many  as  40  to  50  international  bodies  had 
come  into  existence  in  response  to  the  need. 
Some  were  sustained  by  formal  conventions 
arrived  at  through  the  usual  diplomatic 
channels;  others  were  due  to  the  efforts  of 
individual  scientific  societies  or  interests; 
many  were  the  informal  result  of  personal 
effort  directed  to  a  common  purpose.  All 
these  were  rudely  interrupted  by  the  clash  of 
arms,  and  much  water  will  have  to  pass 
under  the  bridges  before  the  healing  process 
has  been  completed.  But  it  has  already 
begun. 

Through  the  booksellers  work  published 
during  the  war  is  creeping  across  the  fron- 
tiers; the  impersonal  exchange  of  publications 
has  been  resumed  between  many  of  the 
learned  societies;  there  has  even  been  a  little 
furtive  correspondence  between  individuals. 
Science  could  not  wait  The  theory  of  Ein- 
stein, the  German  Jew,  was  put  to  the  test 
by  British  astronomers;  physiologists  and 
doctors  here  and  in  C^ermany  had  to  use  the 
same  methods  of  research  in  struggling 
against  the  same  problems  of  altered  nutri- 
tion and  of  damaged  men,  and  could  not  let 
their  service  of  humanity  be  restricted  by  a 
local  patriotism.  Had  it  been  allowed  to  take 
its  natural  course,  this  cold,  almost  stealthy 
redintegration  would  have  offended  no  one 
and  would,  indeed,  have  assisted  towards  the 
open  internationalism  which  we  must  all  hope 
for  our  eons  or  sons'  sons,  although  we  can 
not  even  wish  it  for  ourselves. 


But  there  were  the  formal  conventions. 
On  these  descended  a  little  group  of  diplomat- 
ists of  science,  almost  as  aloof  from  the  real 
feelings  of  those  whom  they  claimed  to  repre- 
sent as  the  big  men  of  the  Peace  Conferences. 
They  held  a  conference  in  London  in  October, 
1918,  when  every  one  except  themselves  knew 
that  the  war  was  almoet  over.  Th^  resolved, 
good  people,  that  it  '^was  desirable  that  the 
nations  at  war  with  the  Central  Powers  should 
withdraw  from  the  existing  conventions  re- 
lating to  International  Scientific  Associations 
in  accordance  with  the  statutes  or  regulations 
of  such  conventions  respectively,  as  soon  as 
circumstances  should  permit,''  and  that  ^'  new 
associations,  deemed  to  be  useful  to  the 
progress  of  science  and  its  applications,  be 
established  without  delay  by  the  nations  at 
war  with  the  Central  Powers  with  the  even- 
tual cooperation  of  neutral  nations." 

Then  came  the  armistice  and  then,  after  an 
interval  so  long  that  impersonal  relations  with 
our  former  enemies  had  begun  to  be  resumed, 
came  the  Peace  Treaty.  By  that  the  Qermans 
undertook  to  withdraw  from  most  of  the 
scientific  conventions.  Nevertheless,  so  far  as 
the  Allies  and  neutrals  were  concerned,  these 
remained  in  existence.  The  same  group  of 
amateur  diplomatists  called  a  conference  at 
Brussels  larger  in  numbers  but  equally  un- 
representative in  character.  This  conference 
proceeded  to  destroy  the  last  remnants  of 
existing  international  cooperation.  First  they 
withdrew  themselves  from  all  the  conven- 
tions; next  they  excluded  all  the  Central 
Powers;  thirdly  they  excluded  all  the  neutrals. 
Having  thua  created  chaos,  they  proceeded  to 
the  elaboration  of  a  scheme  of  superorganiza- 
tion  almost  pathetic  in  its  sterile  incompe- 
tence. 

The  basis  of  the  wonderful  edifice  is  an 
International  Research  Council.  This  is  to 
be  the  supreme  body  in  all  the  affairs  of  sci- 
ence, to  coordinate  international  efforts,  to 
initiate  new  international  unions,  to  direct 
international  activity  and  to  negotiate  with 
governments.  Its  constitution  is  to  remain 
in  force  for  ten  years  and  all  subordinate 


Digitized  by 


Google 


366 


SCIENCE 


[N.  S.  Vol.  LIU.  Na  1372 


unions  or  associations  are  to  comply  with  its 
statutes.  Of  these  the  vital  clause  is  that 
membership  is  to  be  limited  at  first  to  what 
were  the  Allied  countries  during  the  war  but 
that  countries  then  neutral  may  be  admitted 
if  th^  obtain  a  favorable  majority  of  not  less 
than  three-quarters  of  tibie  countries  already 
in  the  Union.  It  appears  to  be  the  case  that 
former  enemy  countries  if  they  choose  to 
plead  for  admission  and  can  obtain  a  three- 
quarters  majority  are  also  eligible,  but  there 
is  dispute  as  to  the  interpretation  of  the 
phrases.  In  any  event  the  scheme  i>eri>etuates 
for  ten  years  the  division  of  the  nations  into 
the  groups  of  war  with  the  addition  that 
former  neutrals  are  asked  to  desert  their 
neutrality  and  join  the  Allied  scientific 
combine. 

The  legal  domicile  of  the  new  supreme  body 
is  to  be  at  Brussels  where  the  funds  are  to 
be  kept,  and  triennial  general  assemblies  are 
to  be  held.  An  executive  committee  consist- 
ing of  five  members  (a  '^  big  five  ")  is  to  direct 
the  affairs  of  the  Beisearch  Council  between 
the  meetings  of  the  Assembly.  All  the 
branches  of  science  are  invited  to  form  inter* 
national  imions  with  their  statutes  in  agree- 
ment with  those  of  the  Besearch  Council. 

The  organization  is  actually  in  existence 
and  several  of  the  subordinate  international 
imions  have  been  formed.  But  how  far  these 
have  any  real  significance  or  vitality  it  is 
more  difficult  to  say.  The  statutes  laid  down 
that  a  country  could  join  the  International 
Research  Coimcil  or  any  Union  connected 
with  it  through  its  principal  academy,  its 
national  research  council,  some  other  national 
institution  or  association  of  institutions,  or 
through  its  government. 

It  is  therdfore  clearly  within  the  power  of 
bodies  without  a  direct  mandate  from  scien- 
tific men  as  a  whole  to  make  their  countries 
formal  participants.  British  biologists,  for 
example,  have  formally  refused  to  join  an 
International  Biological  Union  on  the  double 
ground  that  the  complex  organization  will 
hinder  rather  than  help  cooperation,  and  that 
the  constitution  perpetuates  international 
divisions  which   should  be   left  to   time   to 


heal.  But  the  promoters  of  the  scheme  are 
making  efforts  to  create  a  ''National  Coun- 
cil'' which  could  then  enter  the  new  edifice 
by  a  back  door.  No  clear  statement  has  been 
published  as  to  the  action  of  other  countries, 
but  evidence  accumulates  as  to  the  absence 
of  real  support  for  the  scheme  of  super- 
organization. — The  London  Times, 

Thk  issue  of  the  Times  published  on  March 
8  contains  an  article  headed  ''The  Progress 
of  Science;  Revolt  against  Super-Organiza- 
tion." A  few  words  of  comment  are  necessary, 
though  the  task  is  disagreeable  owing  to  the 
general  tenor  of  the  article,  which  in  parts 
is  frankly  abusive  and  in  others  misleading. 
Its  chief  invective  is  directed  against  the 
International  Research  Council.  This,  ac- 
cording to  the  author,  is  to  be  "  the  supreme 
body  in  all  the  affairs  of  science,"  and  he 
follows  up  this  product  of  his  imagination  by 
enumerating  in  the  same  sentence  the  avowed 
objects  of  the  International  Research  Council* 
placing  a  pure  invention  of  his  own  in  juxta- 
position to  the  actual  functions  of  the  body 
concerned  so  as  to  leave  the  impression  that 
both  have  equal  authority. 

The  International  Research  Coimcil  was 
founded  in  the  first  instance  through  the 
action  of  the  Royal  Society  and  the  Acad- 
emies of  Paris,  Italy,  Brussela  and  Wash- 
ington. Its  object  was  to  reorganize  inter- 
national work  which  had  come  to  a  standstill 
through  the  war,  and  to  extend  it  where  found 
desirable.  The  question  as  to  the  time  at 
which  former  enemy  ooimtries  should  be  ad- 
mitted is  a  matter  for  argument,  and  it  may 
be  the  policy  of  the  Times  to  urge  their  im- 
mediate inclusion  in  the  interests  of  the 
general  peace  of  the  world.  Reoeut  incidents 
at  a  meeting  in  Paris  at  which  a  Qerman  pro- 
fessor took  part  do  not  confirm  this  view,  but 
the  question  has  had  nothing  to  do  with  the 
purpose  which  the  writer  pretends  to  discuss. 
It  should  not  be  forgotten,  however,  that  a 
friendly  personal  intercourse  is  an  essential 
condition  of  the  success  of  international  con- 
ferences. This  is  recognized  by  the  countries 
neutral  during  the  war,  which  have  nearly 
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all  accepted  the  invitation  of  the  Interna- 
tional Besearch  Council  to  take  part  in  this 
common  enterprise. 

The  International  Research  Council  has 
initiated  the  formation  of  unions  for  the 
conduct  of  scientific  work.  In  the  subjects  of 
astronomy,  geodesy  and  geophysics^  and  chem- 
istry such  unions  are  actually  at  work,  and 
two  others  have  been  formed.  Once  an  inter- 
national union  is  established  it  becomes  au- 
tonomous, and  conducts  its  work  without 
interference  from  the  International  Research 
Council  except  in  a  few  matters  in  which  a 
common  policy  is  desirable. 

Every  one  knows  that  the  decisions  of  an 
international  conference  are  only  advisory, 
and  have  no  binding  force  on  the  separate 
countries.  Representatives  taking  part  in  the 
conference  report  to  the  home  authorities 
concerned,  who  act  as  they  think  fit,  accept- 
ing, no  doubt,  in  general  such  reconmienda- 
tions  as  have  secured  practical  unanimity.  At 
a  recent  meeting  in  Brussels  certain  countries 
desired  to  initiate  the  formation  of  an  Inter- 
national Union  of  Biology,  and  their  repre- 
sentatives tentatively  drew  up  some  statutes. 
These  were  submitted  to  a  competent  body  in 
this  country,  which  reported  unfavorably,  and 
there  the  matter  ends  so  far  as  Great  Britain 
is  concerned.  This  does  not,  of  course,  pre- 
vent France,  Italy,  the  United  States,  and 
other  countries  from  forming  a  Union  of 
Biology  if  tfiey  wish.  I  fail  to  understand 
where  the  grievance  of  the  Times  comes  in. — 
Arthur  Schuster,  General  Secretary  of  the 
International  Research  Council,  in  Nature, 


SCIENTIFIC  BOOKS 

THB    TBRRBSTRIAL    LIPB    ASSOCIATED    WITH 
THB  COALS  OP  NORTHERN  PRANCE 

In  a  large,  very  detailed,  and  well-illustrated 
memoir  pulblished  by  the  French  Ministry  of 
Public  Works,^  Dr.  Pierre  Pruvost  of  the  Uni- 

1  "Introduction  k  I'Etnde  du  Terrain  Houiller 
dn  Nord  et  du  Pas-de-CalaiB.  La  Faune  Gontinen- 
tale  du  Terrain  HonUler  du  Nord  de  la  France. 
M6DioireB  poor  servir  d.  Pezplication  de  la  oarte 
gtelogique  d^tadllft  de  la  France,"  pp.  584 
(quarto),  29  pis.,  51  text  figs.,  Paris,  1919. 


versity  of  lalle  Museum,  has  given  us  the 
most  extensive  work  so  far  publisihed  on  the 
f  resh^'water  and  land  invertebrates  of  the  Coal 
Measures  of  northern  France^  tbat  is»  of  l^e 
Westphalian,  the  equivalent  of  our  Pottsville 
and  Allegheny  series.  The  memoir  is  based 
on  the  ^'dbcmnents  preserved  in  the  museum 
of  the  University  of  Lille  •  .  •  which  never 
could  have  been  brought  together  withoi^  the 
cooperation  of  the  mining  engineers  and  the 
scientific  men  who  are  exploiting  the  basin  of 
the  north/'  and  its  object  is  eo  to  define  the 
f aunal  sones  as  to  give  to  Iftiese  same  mining 
men  fixed  points  from  which  they  can  ledcon 
the  stratigraphic  position  of  their  coals. 

From  the  17  ^)ecies  heretofore  known  in  the 
faiina,  the  number  is  now  increased  to  116,  54 
of  which  are  new.  They  represent  the  follow- 
ing classes:  13  bivalves,  1  tu;biculous  anneldd, 
6  ostracods,  5  phyUopods  (3  new),  3  Malacos- 
traca,  2  Synoarida,  53  specifically  determined 
insects  (43  new),  1  eurypterid,  3  limulids,  7 
spiders  (3  new),  4  sharks^  6  crossopterygians 
(2  new),  and  12  ganoidb  (3  new).  These  forms 
are  found  in  6,970  feet  of  Westphalian  strata, 
divided  into  5  formations  and  9  members,  most 
of  which  ere  of  fresh-water  origin,  since  it  is 
only  in  the  lower  2,350  feet  that  there  is  occa- 
sional evidence  of  the  sea,  this  being  most  de- 
cided near  the  base. 

The  common  fossils  with  limited  ranges  and 
therefore  of  value  in  <5orrelating  the  various 
horizons  are  shown  to  be  (1)  lihe  bivalves 
(Oarhonicola,  Anihracomya,  NaiadUes),  (2) 
the  phyllopods  (Estheria,  Leaia),  and  (3)  the 
scales  and  teeth  of  fishea  The  ostracods  Car- 
honia  and  Oypridina  and  the  annelid  Spirorhis 
are  all  long-ranging,  while  the  insects,  even 
though  they  are  of  very  short  range — ^in  fact, 
but  very  few  forms  extend  through  more  than 
one  zone — occur  too  rarely  to  be  useful  in  de- 
tailed stratigraphy,  other  than  of  a  local  basin. 
It  is  interesting  to  note  that  the  fresh-water 
life  has  in  its  time  duration  about  the  same 
zoning  value  as  the  xklants,  and  that  both 
classes  of  orgaidc  evidence  lead  to  the  making 
of  the  same  general  time  divisiona  With 
these  results  attained^  the  author  then  paral- 
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lels  the  different  ooal  beds  of  northern  France 
with  thoee  of  Belgium  and  England 

The  greater  part  of  the  volume  ie  taken  up 
with  the  insects  (pp.  93-321),  and  the  author 
confirms  Handlirsch'e  conclusion  that  during 
Westphalian  time  hezapods  were  large,  in  fact, 
that  as  a  rule  they  were  "  giants."  Pruvost 
thinks  that  the  Westphalian  insects  were  not 
all  oamivorous,  hut  that  some  may  have  fed 
on  the  pollen,  etc.,  of  plants  like  the  cordaites 
and  cycadophytee;  in  other  words,  that  the  rise 
of  the  insect  world  was  largely  conditioned  by 
the  development  of  inflorescence  among  plants. 

Insect  impressions,  to  be  preserved  in  the 
rocks,  mu«t  be  entombed  in  the  very  finest  of 
sediments.  The  author  etatee  that  they  are 
found  only  in  ahales,  in  association  with  deli- 
cate plant  remains,  and  with  those  of  animals 
as  well.  The  very  best  ones,  of  rare  occurrence, 
have,  however,  suffered  no  appreciable  trans- 
port or  maceration,  but  were  buried  quickly 
along  with  the  most  fragile  plants  in  the  soft- 
est of  muds;  while  the  majority  of  the  speci- 
mens found  commonly  in  the  *'  insect  beds " 
have  undeigone  more  or  less  long  periods  of 
floating,  and  consequent  maceration  and  disso- 
ciation. The  floated  specimens  occur  at  times 
with  stronger  plant  fragments  and  the  remains 
of  animals,  all  in  varying  degrees  of  decompo- 
sition. 

Pruvost  breaks  up  Handlirsch's  order  Prot- 
orthoptera,  and  puts  the  majority  of  his  fam- 
ilies in  a  new  suborder,  the  Archiblattids  (3 
species  descri*bed),  which  are  present  as  early 
as  the  base  of  the  Westphalian.  These  are 
"  the  simplest  and  oldest  of  Protobkttoidea  " 
and  they  may  have  had  their  origin  in  the 
Paleodictyoptera,  the  original  source-stock  of 
all  insects.  Two  other  suborders  of  Proto- 
blattids  are  erected,  Mimoblattids  (for  Ameri- 
can forms)  and  Archimantids  (1  described). 
The  author  remarks  on  "  the  homogeneity  and 
antiquity  of  the  blattid  phylum,"  describing 
43  forms,  and  on  its  early  separation  from  the 
rest  of  the  orthopterids.  Of  Paleodictyopter- 
ids  he  describes  but  3  forms.  He  believes  that 
the  greatest  evolution  of  Paleozoic  insects  took 
place  during  the  Westphalian,  and  states  that 
at  the  top  of  the  Lower  Carboniferous  (Dinan- 


tian  or  Mississippian)  but  one  order  is  known; 
early  in  the  Westphalian  three  orders  are 
'' scarcely  outlined";  and  at  the  end  of  the 
Westphalian  ^'almost  all  the  Paleozoic  phyla 
are  fully  established." 

The  evolution  of  insects  was  especially  rapid  at 
the  base  of  the  Westphalian  (Flines  member), 
again  at  the  base  of  the  upper  part  of  the  same 
series  (Ernestine),  sad  at  the  top  of  the  West- 
phalian in  the  Edouard  member.  And  this  three- 
fold acceleration  in  dnseet  evolution  is  in  harmony 
with  the  floral  enrichment. 

We  must  add  here  that  the  supposed  insects 
found  in  the  Horton  formation  (early  Missis- 
sippian) of  New  Brunswick,  Canada,  and 
mentioned  in  the  table  opposite  page  293,  have 
been  shown  to  Professor  H.  F.  Wickham  and 
Dr.  David  White,  with  the  result  that  both 
paleontologist  and  paledbotanist  agrree  that 
they  are  not  insects  but  the  caibonized  frag- 
ments of  woody  plants. 

To  the  young  author,  a  favorite  student  of 
Professor  Barrois  imder  whose  direction  are 
being  carried  out  a  series  of  studies  designed 
to  apply  the  " paleontologic  method''  to  the 
problems  of  the  ooal  basin  of  northern  France, 
are  extended  our  congratulations  on  his  great 
achievement 

Ghakles  Schuchert 


SPECIAL  ARTICLES 

THE  RELATIVITY  SHIFT  OP  SPECTRUM  LINES 

Three  experimental  tests  of  Einstein's 
Relativity  Theory  of  Gravitation  have  been 
proposed.  Two  seem  to  have  been  verified 
experimentally.  The  third,  the  predicted 
shift  of  solar  spectrum  lines,  is  still  very 
much  in  dispute.  Evershed  and  Boyds,^  and 
Schwarzschild^  obtained  very  discordant  re- 
sults. St  John,"  with  very  fine  apparatus, 
also  obtained  very  discordant  results  with 
however  a  zero  effect,  on  the  average.  Grebe 
and  Bachem*  at  first  obtained  discordant  re- 
sults, but  a  more  careful  analysis  of  their 

iBuUotin  39,  Kodaikanal  Observatory. 

2  Siieungaberichie,  Berlin  Akad.,  p.  1201,  1914. 

8  Astro,  Jour.,  46,  249,  1917. 

4  Verh,  d,  D.  Thys.  Oea.,  21,  454,  1919. 
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data''*'^  yielded  more  congiBtent  results  and 
results  in  agreement  with  theory.  Using  the 
lines  near  the  head  of  the  CN  8888  band,  the 
shift  of  solar  wave-lengths,  compared  to  ter- 
restrial, should  be  0.0082  A  to  the  red,  equiv- 
alent to  the  Doppler  effect  of  a  descending 
current  on  the  sim  of  0.684  km./sec. 

It  appears  to  the  author  that  a  spectral  line 
must  rigidly  fulfill  three  conditions,  in  order 
to  be  suitable  for  use  in  this  work.  (1)  It 
must  show  no  pressure  shift,  pole-effect,  or 
other  variation  of  frequency  with  physical 
condition  of  the  source  (excluding  gravita- 
tional effects),  (2)  it  must  be  a  single,  sharp, 
symmetrical  line,  (3)  it  must,  in  the  solar 
spectrum,  be  quite  free  from  other  "  foreign  " 
lines. 

Band  lines  are  used  because  th^y  seem  to 
fulfill  condition  (1).  In  the  early  work 
proper  attention  was  not  paid  to  condition 
(3).  Grebe  and  Bachem,*  by  obtaining  micro- 
photometric  curves,  have  attempted  to  rigidly 
satisfy  condition  (3),  and  in  doing  so  have 
had  to  discard  all  but  eleven  of  the  86  lines 
formerly  measured  by  them.  But  no  investi- 
gators have  made  an  attempt  to  rigorously 
satisfy  condition  (2).  Now  the  author,  in 
arriving  at  a  new  formula  for  band  series,* 
obtained  very  fine  spectrograms  of  the  8888 
band,  and  made  an  extended  investigation  of 
its  structure,  supplementing  the  work  of 
Uhler  and  Patterson.*  There  are  a  number 
of  different  series  in  this  band  (twenty  in 
all,  commonly  classified  as  ten  series  of 
doublets),  but  without  exception  the  indi- 
vidual members  of  the  various  twenty  series 
are  sharp,  symmetrical  lines.  This  is  a  note- 
worthy characteristic  of  most  band  series, 
differentiating  them  from  line  series,  the 
members  of  which  are  all  complex,  according 
to  the  Bohr-Sommerfeld  theory.  Moreover 
these  latter  are  quite  susceptible  to  changing 
electrical  conditions. 

But  the  ten  doublet  series  of  the  8883  band 

5  ZHt.  f,  Phys.,  1,  51,  1920. 

«  Zeit,  f.  Phys,,  2,  415,  1920. 

f  Phys,  Zeit.,  21,  662,  1920. 

s  Astro.  Jour.,  46,  86,  1917;  Phys.  Bev,,  11,  136, 
1918;  13,360,1919. 

9  Astro.  Jour.,  42.  434,  1915. 


have  different  spacing  and  so  are  continually 
crossing,  resulting  very  frequently  in  an  ap- 
parent broad,  unsymmeirical  line,  even  with 
the  best  resolving  power  at  our  disposal  But 
this  complex  is  really  only  the  superposition, 
or  partial  superposition  of  two  or  more 
sharp,  symmetrical  lines.  It  is  self-evident 
that  the  apparent  center  of  gravity  of  such  a 
complex  depends  on  the  length  of  exposure, 
etc.,  while  the  position  of  the  "peak"  of  a 
micro-photometric  curve  depends  on  the  rela- 
tive intensity  and  position  of  the  component 
members  of  the  complex.  It  is  known  that 
the  relative  intensity  of  certain  series  in  the 
3883  band  changes  with  physical  conditions, 
and  there  is  evidence  that  their  relative 
intensity  in  the  sim  is  different  from  that  in 
the  ordinary  carbon  arc.  Hence  any  apparent 
"line"  which  is  really  a  complex  is  entirely 
unsuitable  for  the  detection  and  measurement 
of  so  small  a  shift  as  that  predicted  by  Ein- 
stein. This  is  especially  true  as  the  solar 
lines  are  in  absorption,  while  the  arc  lines 
are  in  emission. 

The  author,  in  his  analysis,  has  identified 
many  series  lines,  not  previously  identified, 
and  by  obtaining  accurate  formula  for  the 
stronger  series,  has  been  able  to  compute 
"theoretical"  positions  for  all  lines  of  these 
series,  including  those  entering  into  com- 
plexes. In  all  cases  tested,  the  actual  appear- 
ance of  the  complex  was  in  agreement  with 
the  theoretical  structure  thus  built  up.  Also, 
many  complexes  have  been  recognized  which 
may  not  xvreviously  have  been  suspected  as 
such,  and  the  presence  of  several  extraneous 
lines  in  the  normal  arc  spectrum  (carbon 
lines,  but  not  band  lines)  has  been  detected. 
Thus  material  is  at  hand  for  a  rigid  investi- 
gation of  the  eleven  lines  finally  used  by 
Grebe  and  Bachem.  The  details  of  this  work 
will  be  published  elsewhera  Only  the  results 
are  given  here. 

Of  the  eleven  lines  only  two  (X  3873.504 
and  X  3858.822,  on  the  Rowland  system)  fully 
satisfy  condition  (2).  Even  this  is  not 
strictly  correct,  for  the  two  lines  are  unre- 
solved doublets,  the  31st  and  49th  member, 
respectively,  of  the  A^  series.     But  the  two 
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oomponents  of  the  doublet  (in  the  case  of  the 
hundred  or  so  members  which  can  be  re- 
solved) are  of  exactly  equal  intensity,  and 
therefore  it  seems  safe  to  assume  that  the  im- 
resolved  doublets  are  at  least  symmetrical, 
and  to  use  them.  •  For  3873.504,  Grebe  and 
Bachem  obtained  a  shift  of  0.58  km.  (average 
of  five  consistent  determinations  from  differ- 
ent plates),  and  Schwarzschild  0.45  km. 
(average  of  four  consistent  plates).  No  other 
investigators  have  used  this  lina  For  3858.- 
822,  Grebe  and  Bachem  obtained  0.42  km. 
(average  of  six  consistent  determinations), 
St.  John  0.40  (average  of  four  different 
methods,  of  which  only  the  first  two  are 
wholly  independent  and  so  entitled  to  the 
most  weight,  these  two,  a  and  h,  yielding 
0.46  km.),  Schwarzschild  0.39  km.  (average  of 
four  readings — three  consistent). 

Using  the  0.46  km.  value  of  St.  John,  these 
five  determinations  for  the  two  lines  average 
0.46  km./8ec.  In  all  cases  this  is  the  shift 
between  lines  radiated  by  the  center  of  the 
sun,  and  by  the  arc.  But  St  John  (loc.  cit) 
and  Adams  have  both  obtained  reliable  evi- 
dence that  at  the  center  of  the  sun  there  is 
a  rising  current  of  about  0.12  km./sec.,  com- 
pared to  the  rim.^^  This  tends  to  mask 
the  Einstein  effect.  The  true  value  of  this 
effect,  as  experimentally  determined,  is  then 
0.46  +  0.12  =  0.58  km./sec.,  compared  to  the 
theoretical  0.634.  While  the  data  are  far  too 
meager  to  draw  any  final  conclusions,  it  is 
worthy  of  notice  that  the  results  of  all  ob- 
servers are  truly  consistent  on  really  good 
lines.  The  great  discrepancy  between  St. 
John's  and  Grebe  and  Bachem's  general 
averages  has  been  the  puzzling  factor,  thus 
far.  The  author  believes  that  he  has  a  partial 
explanation  for  this,  and  will  present  it  in  a 
later  paper,  together  with  a  list  of  lines  which 
are  suitable  for  use,  as  far  as  condition  (2)  is 
concerned. 

It  might  be  added  that,  for  the  nine  lines 
quoted  by  Grebe  and  Bachem*^* «  (X  3858.822 

loSchwamchild's  reenlts  indie»te  a  falling  cur- 
rest,  not  a  rising,  as  quoted  by  Grebe  and  Bachem, 
but  are  too  discordant  to  have  any  value.  St. 
John's  are  very  reliable. 


and  X  3851.427  being  accidentally  omitted), 
the  agreement  among  different  observers  is 
worse  than  indicated,  due  to  Grebe  and 
Bachem's  consistent  misquoting  of  St  John's 
results,  as  well  as  other  errors.  The  correct 
averages  are:  G.  and  B.  0.57,  Schwarzschild 
0.63,  St  John  0.17  (or  0.26  using  methods 
a  and  h  only),  Evershed  and  Boyds  0.67. 
General  weighted  average  0.50,  or  0.52,  using 
0.26  for  St.  John. 

If  all  eleven  lines  are  used,  the  averages 
become:  G.  and  B.  0.52  (eleven  lines), 
Schwarzschild  0.57  (nine  lines),  St  John 
0.22  (eight  lines,  or  0.30,  two  good  methods 
only),  Evershed  and  Boyds  0.67  (two  lines). 
Average  (weighted  according  to  the  number 
of  lines),  0.46,  or  0.48,  using  0.30  for  St 
John.  To  all  these  values  should  be  added 
0.12  km.  to  obtain  the  true  rim — arc  value. 

It  should  also  be  added  that,  in  the  author's 
opinion,  St  John's  method  (c),  and  Grebe 
and  Bachem's  recent  calculation^  of  100  CN 
lines  add  comparatively  little  weight  to  the 
argument,  as  they  involve  the  use  of  Bow- 
land's  standards.  Since  Bowland  used  both 
terrestrial  and  solar  wave-lengths,  in  obtain- 
ing his  table  of  standard  lines,  the  Einstein 
shift  (if  real)  is  hopelessly  involved  in  the 
measurements  and  can  not  be  definitely  ex- 
tricated by  any  such  method  as  that  recently 
used  by  Grebe  and  Bachem. 

Raymond  T.  Birqe 
Univebsitt  or  California 

A  NEW  HIGH  TEMPERATURE  RECORD  FOR 
GROWTH 

A  RECORD  of  growth  of  young  joints  of  a 
prickly  pear  (Opuntia)  at  60®  C.  and  61.6®  C, 
and  of  the  active  elongation  of  etiolated  stems 
of  the  same  plant  growing  at  49®  C.  was  pub- 
lished in  1917.  Previously  to  that  time  Dr. 
J.  M.  McGee  had  found  that  the  mature 
joints  of  the  same  Opuntia  might  reach  tem- 
peratures of  66®  C.  in  the  open  without 
damage,  which  was  a  record  for  endurance  of 
the  higher  plants  in  air. 

In  the  repetition  of  the  growth  measure- 
ments at  the  Desert  Laboratory  late  in  March, 
1921,  young  joints  which  might  reach  tern- 
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poratures  of  49°  0.  in  the  sun  in  an  unyenti- 
lated  glads  house  were  heated  further  by  the 
use  of  electric  grills.  Temperatures  were 
taken  by  mercurial  thermometers  with  bulbs 
of  the  clinical  Igrpe  thrust  into  joints  within 
a  few  centimeters  of  the  one  being  measured, 
but  which  had  equivalent  exposure.^ 

The  elongation  of  the  joints  during  this 
youngest  stage  is  directed  by  the  temperature, 
and  the  retardations  due  to  maximum  night 
transpiration  and  acidity  which  come  in  later 
are  not  yet  manifest.  The  rate  of  elongation 
therefore  is  greatest  in  midday  and  early 
afternoon.  Such  a  joint  showing  a  tempera- 
ture by  the  inserted  thermometer  of  43.5®  0. 
was  subjected  to  the  additional  heating  of  the 
electric  grill  at  1:30  p.m.  At  2  p.m.  the  tem- 
perature passed  61°  C.  with  growth  still  in 
progress,  the  rate  but  little  lessened  from  that 
of  1  rom.  in  24  hours  which  it  was  showing 
at  the  beginning  of  the  test  The  tempera- 
ture was  now  raised  slowly  until  3  p.m.  the 
joint~stood  at  51.5°  0.,  the  maximum  at  which 
growth  had  ever  been  observed  in  any  seed 
plant.  At  3:10  a  temperature  of  54.6°  0.  was 
reached  and  five  minutes  later  the  readings 
were  55.6°*  C.  The  joint  was  kept  for  an 
hour  between  55°  and  55.5°  C.  during  which 
time  the  auxograph  tracing  showed  a  retarda- 
tion but  not  a  stoppage  of  growth.  The  heat 
was  shut  off,  the  temperature  soon  falling  to 
42°  C.  and  to  19°  0.  at  9  p.m.,  when  the 
record  assumed  the  character  of  that  of  the 
preceding  day  of  the  same  joint  and  of  a 
similar  one  standing  near  it. 

A  repetition  of  the  tests  was  made  next  day 
at  10  A.M.  when  the  joint  stood  at  33.5°  C. 
The  heaters  were  brought  into  action,  the 
joint  reaching  55°  at  10:45  a.m.  The  prepa- 
ration stood  in  the  sun  and  was  under  normal 

1  MacDougal,  D.  T.,  and  H.  A.  Spoehr,  ''Growth 
and  Intbibition,"  Proc,  Amer,  Phil.  8oc.,  56,  289- 
352,  1917.  MoGee,  J.  M.,  "The  Effect  of  Position 
upon  the  Temperature  and  Dry  Weight  of  Joints 
of  Opuniia,"  Oamegie  Inst.  Waeh.  Year  Book  for 
1916,  p.  73.  MacBougal,  D.  T.,  "Hydration  and 
Growth,'*  Oamegie  Inst.  Wash.  Pub.  297,  1920. 
DeVries,  H.,  "Mat^riaux  p.  1.  oonnaisance  d. 
1 'influence  d.  1  tenKperature  8.  1.  plantes,"  Arch. 
N4erlandaise8,  III.,  p.  3,  1870. 


conditions  of  ventilation  and  transpiration. 
Readings  of  64.5°  C.  to  65.5°  C.  were  made 
for  a  period  of  an  hour  and  a  half  during 
which  period  the  elongation  was  0.2  nun.  or 
near  the  maximum  rate  for  the  species  and 
was  still  continuing.  One  heater  was  removed 
at  12:15  middi^  and  ten  minutes  later  the 
joint  had  fallen  to  49.6°  C.  The  cooling  had 
resulted  in  a  minute  reverse  movement  of  the 
auxograph  recording  lever  of  a  character 
which  could  only  be  attributed  to  the  con- 
traction of  the  metal  and  clay  of  the  setting. 
The  temperature  of  the  joints  had  fallen  to 
32°  0.  by  8  p.m.  with  no  noticeable  diminution 
of  the  rate,  the  maximum  being  taken  to  lie 
at  some  point  over  40°  0. 

A  comparison  of  the  thermometer  with 
IT.  S.  Bureau  of  Standards  No.  7618  gave  an 
error  so  small  as  to  be  negligible  with  regard 
to  the  above  data.  Furthermore  the  young 
joint  continued  its  growth  at  a  rate  normal 
to  its  developmental  stage. 

These  and  previously  published  measure- 
ments establish  the  following  points: 

1.  Growth  in  Opuntia  may  begin  at  9°  0. 
and  extend  to  56°  C. 

2.  Young  joints  of  Opuntia  may  endure 
the  maximum  of  55°  C.  observed  in  mature 
joints  in  midsummer,  for  periods  of  an  hour 
and  a  half,  resuming  elongation  at  lower 
temperatures  with  no  perceptible  after-effects. 

3.  A  new  high  record  for  gprowth  in  Opuntia 
and  for  the  higher  plants  of  55°  0.  (131°  F.) 
has  been  established  by  these  experiments. 

4.  The  maximum  rate  of  growth  of  Opuntia 
occurs  between  37°  0.  and  about  47°-49°  C, 
\mder  which  conditions  a  biocolloid  consist- 
ing of  9  parts  agar  and  1  part  protein  under- 
goes maximum  swelling  in  water.^ 

5.  The  cell  colloids  of  Opuntia  include  a 
large  proportion  of  pentosans  or  mucilages, 
the  colloidal  condition  of  which  is  in  general 
less  affected  by  the  temperatures  used  than 
albuminous  substances.  It  is  to  be  noted  how- 
ever that  bacterial  cells,  which  are  highly 
albuminous,    may    withstand    high    tempera- 

sMacDougal,  D.  T.,  "The  Relation  of  Growth 
and  Swelling  of  Plants  and  BioooUoids  to  Tempera- 
ture," Proc.  8oo.  Exper.  Biol,  15,  48-50,  1917. 
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tares,  such  as  those  of  boiling  water.  The 
presence  of  salts  or  other  oompoimds  may  be 
accountable  for  the  resistance  of  th«  proteins 
to  high  temperatures. 

D.  T.  MaoDouoal 
Desert  Laboratory, 
Tucson,  Arizona, 


THE  AMERICAN  MATHEMATICAL 
SOCIETY 

The  two  hundred  and  fourteenth  regular  meet- 
ing of  the  American  Mathematical  Society  was 
held  at  Columbia  Uni^rBity,  on  Saturday,  Feb- 
ruary 26,  1921,  extending  through  the  uaual  morn- 
ing and  afternoon  seseions.  The  attendance  in- 
eluded  thirty-five  members  Ex-president  H.  B. 
Fine  occupied  the  diair.  One  hundred  and  fifteen 
new  members  were  elected,  and  twenty-four  appli- 
cations for  membership  in  the  society  were  re- 
ceived. 

The  council  voted  to  accept  the  invitation  to  af- 
filiate with  it  extended  to  the  society  by  the  Amer- 
ican Association  for  the  Advancement  of  Science. 

Professor  E.  B.  Van  Yleck  was  appointed  rep- 
resentative of  the  society  in  the  division  of  phys- 
ical sciences  of  the  Naitional  Besearch  Council,  to 
succeed  Professor  H.  S.  "Wlbite.  The  final  report 
of  the  committee  on  membership  and  sales  was 
presented  by  its  chairman.  Professor  E.  B.  Hed- 
rick;  in  all  one  hundred  and  thirty-two  applica- 
tions for  membership  have  been  received  through 
this  very  efficient  committee.  Questions  having 
arisen  concerning  dues  of  foreign  members,  con- 
cerning sales  and  exchanges  of  publications  with 
foreign  societies  and  libraries,  and  concerning  in- 
dividual or  concerted  eiforts  to  aid  foreign  jour- 
nals, a  committee  was  appointed  by  the  council  to 
consider  these  and  related  problems. 

A  letter  was  read  to  the  council  from  ex-secre- 
t»ry  F.  N.  Cole  donating  to  the  society  the  sum 
which  accompanied  the  testimonial  tendered  him 
at  the  preceding  meeting  of  the  society  in  recog- 
nition of  his  very  distinguished  services.  It  was 
voted  that  the  council  accept  the  gift  and  extend 
to  Professor  Cole  its  heartiest  appreciation  of  his 
generomty;  it  was  further  voted  that  this  fund 
shall  oonstitute,  and  be  designated  as,  the  Cole 
Fund.  A  committee  was  appointed  to  consider 
the  use  to  which  the  income  can  best  be  devoted. 
The  council  approved  the  suggestion  that  the  pres- 
ent volume  of  the  society's  Bulletin  be  inscribed 
to  Professor  Cole. 


A  letter  of  felicitation  waa  sent  to  Professor 
Mittag-Leffler,  of  Stockholm,  on  the  occasion  of 
the  seventy-fifth  anniversary  of  his  birth. 

The  following  papers  were  read  at  this  meeting  : 

Coefficient  of  the  general  term  in  the  expanMon 
of  a  product  of  polynomials:  L.  H.  Bice. 

The  mathematical  theory  of  proportional  repre- 
sentation, with  a  substitute  for  least  squares:  E.  V. 
Huntington. 

On  the  apportionment  of  representatives:  F.  W. 

GWINS. 

On  the  polar  equation  of  dgehraie  curves:  Ar- 
nold Emoh. 

Generalisation  of  the  concept  of  invariancy  de- 
rived from  a  type  of  correspondence  between  func- 
tional domains.  Second  proof  of  the  finiteness  of 
formal  binary  concomitants  modulo  p:  O.  E. 
Glenn. 

Concerning  the  sum  of  a  countable  number  of 
point  sets:  B.  L.  Moore. 

On  the  simplification  of  the  structure  of  finite 
continuous  groups  with  more  than  one  two-param- 
eter invariant  subgroup:  S.  D.  Zkldin. 

Periodic  functions  with  a  multiplication  theo- 
rem: J.  F.  Bm!. 

Note  on  equal  continuity:  J.  F.  Brrr. 

Expressions  for  the  BemouUi  function  of  order 

p:  I.  J.  SCHWATT. 

The  expansion  of  a  continued  prf^uet:  I.  J. 

SCHWATT. 

Method  for  the  summation  of  a  family  of  series: 

I.  J.  SCHWATT. 

Note  on  the  evaluation  of  a  definite  integral: 

I.  J.  SCHWATT. 

A  property  of  the  PeUian  equation  with  some 
results  derived  from  it:  John  McDonnell. 

A  necessary  and  sufficient  condition  that  the 
sum  of  two  bounded,  closed  and  connected  point 
sets  should  disconnect  a  plane:  Anna  M.  Mul- 

LIXIN. 

Some  empirical  formulas  in  ballistics:   T.  H. 

GaONWALL. 

Summation  of  a  double  series:  T.  H.  Gronwall. 

A  geometrical  characterisation  of  the  paths  of 
particles  in  the  gravitational  field  of  a  mass  at 
rest:  L.  P.  Eisenhabt. 

The  equations  of  interior  ballistics:  A.  A.  Ben- 
nett. 

The  next  meetings  of  the  society  will  be  at  Chi- 
cago on  March  25  and  26,  and  at  New  York,  in 
April. 

B.  G.  D.  BiCHARDSON, 

Secretary 
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nity Hospitals,  and  Babies  Dispensary. 
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June  15, 1922.    Tuition,  f250.00. 

Fior  eatalogu&,  informaikm  and  appHcaikm 
bkmMs,  iuUrmss 

CNKegiftrar  BSse9tb$t,ek»clMa 


Johns  Hopkiiis  University 

MacOeal  School 

AsMediMlS^boolisaiiliitMnl  Put  of  the  UniTmltj  ukl 
to  la  oloM  AmiisUon  wlththA  Johni  Hopkins  Hoq^tiU 

ADMISSION 

Ondldates  for  admlMloii  matt  be  gndaatos  of  approTCd 
eoUogn  or  Mlentllte  lehoola  with  at  Icwt  two  year's  Instmctlon, 
indndlng  Islwrstory  work,  in  Cbemistry,  snd  one  year  eaeh  in 
phydes  and  Mologv,  together  with  OTldenoe  of  a  reading  knowl- 
edge of  French  ana  German. 

Baoh  class  is  limited  to  90  students,  men  snd  women  being 
admitted  on  the  same  tenns.  Except  (n  vnutual  etreumttaneei, 
tipnUeatiotu  for  adm4$9ion  vflU  not  U  considered  qfter  JtOu  leL 

If  Taeandea  ooeor,  students  firom  other  Instltations  deurlng 
sdTanced  sUnding  may  besdmitted  to  the  second  or  third  year 
pmrlded  ther  ftuflll  ajl  of  oar  requirements  and  present  ez- 
Mpttonal  qaaufleations. 

INSTRUCTION 

The  aoademle  year  begins  the  Toeiday  nearest  October  1  snd 
«losss  the  third  Taeeda/  in  Jane^  The  course  of  instmeton, 
opeuples  foar  /eaxs  and  eapedal  emphasis  Is  laid  upon  prso- 
jtoal  work  in  the  labocBtortoiy  In  the  wards  of  the  Ho^ltaf  and 
IB  the  Diapensary. 

TUITION 

The  ehaige  for  toition  to  $250  per  annum,  payabto  In  thne 
inotalments.  There  are  no  extre  fees  except  for  rental  of  mioro- 
soope^  eertOn  ezpenslTe  supplies,  and  laboratory  breakage. 

The  annual  announcement  and  ^pUoation  blanks  may  bt 
wtafned  by  addiessing  tha 

Dean  of  the  Johns  Hopkins  Madica  School 
Waahington  and  Monuncnt  Su.       BALTIMORE.  M.  D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  Tuesday.  June  6th,  and  ending  Thursday,  July 
16th,  a  couTM  in  mealcal  diagnosis,  Indudlng  laboratory  exer- 
cises in  clinical  pathology  ana  demonstrations  In  pathological 
anatomy,  will  be  oflbred.  The  coarse  will  be  limited  to  twenty 
students,  fee  tlOO.  Applications  shoaM  be  msde  to  the  Dean^ 
Office. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

(SBimbUmhed  in  X834) 

ADfilBBION :  All  students  entering  the  Preshnum 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  Bnglish  and  one  3rear  in  a  modem 
foreign  language. 


GOMBlNED  GOUBSSS:  Premedicalootirseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  d^ee  at  the  end  of  the 
secona  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  edmitted  to  ell  Soboole  of  the 
College  of  Medicine 

For  bulletins  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Bos  770 

New  Orleans,  La. 
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COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

IMMBDIATES  DBLIVBRIES. 
ASK  FOR  CATAI4OGUE  1«. 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION    INSTRUMENTS 

636-640  EAST  STATE  STREET 
TRENTON,  N.  J. 


Ctntral  Electrical  Syittm  of  Compton  Electrometer 


PRECISION  OPTICAL  INSTRUMENTS 

Made  bj  ADAM  HILGER»  Ltd. 


We  are  now  in  position  to  again  invite  orders  for  hii^-elass  instruments  made  by  the  British  firm  * 
of  Adam  Hilger,  Ltd.,— including  Spectroscopes,  Spectrographs,  Spectrometers,  Spectrophotometers! 
Interferometers,  Polarimeters,  Refractometers,  etc. 

Tliis  win  be  welcome  news  to  those  Scientists  who  are  in  need  of  such  equipment,  and  are 
familiar  with  "HUger  gualUy." 


JAMES  G.  BIDDLE         1211  Arch  St,  Philadelphia 
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zi 


Marine  Biological  Laboratory 

Woods  Hol«.  M«M. 


Vrntmim  for  inewh  la  Xootogy, 
EBihtfologT.  Pli7«lola«7,  and  BoU 
•117.  Blibt7-f<mr  pnTate  Ubo»- 
tofflef,  Hw  each  for  not  oror  thrte 
months.  Thirty  tabtot  tat  ATall- 
aUe  for  baginnexs  In  immnh  who 
dMira  to  work  under  the  direction 
of  membera  of  the  ataft.  The  fee 
for  aneh  a  table  ia  IM.M. 

Conraea  of  laboratory  inatmotlon 
with  leotarea  are  oflbied  in  Inyerte* 
brate  Zooiogj,  Protoaoologr.  Em- 
bryoloflj.  nryaSology  and  Morph- 
olosj  and  Taxonomy  of  the  Alne. 
Baeh  oonrae  reqairea  the  foil  ttme 
of  the  stadent.  Fee,t7S.  Aleetnre 
eoarM  on  the  Phlloaophieal  Aapeeta 
of  Biology  and  Allied  Sciencea  hi 
alaoolfored. 

Animala  and  nlanta,  preaerred,  Ut- 
ing,  and  in  emDryonic  atagea.  Pre- 
aerred  material  of  all  trpea  of 
animala  and  of  Algae,  Fongli  liTOz^ 
worta  and  Moaaea  romianed  for 
daaawork,  or  for  the  moaeam.  Idr- 
ina  aaaterial  fomiahed  in  aeaaon  aa 
oroered.  liieroaeopio  alidea  in 
Zoology,  Botany,  HiatolMy,  Bao- 
tOTiolegr.  Prieeliataof  Zoolocioal 
and  Boianioal  material  and  Miero- 
acopict  SUdea  sent  on  applieaiion. 
State  which  la  deaired.  For  price 
liata  and  all  information  legaiding 
material,  addreaa 

GEO.  M.  GRAY.  Cnivtor.  Woo4a  Hole,  Maaa. 

The  aanoal  aanoonoement  will  be  aent  on  appUoatlon  to  The 
Oiiaeler,  Marine  Blologieal  Laboratory,  Wooda  Bole,  Mam. 


INVESTIGATION 
iMira  Yaar 


INSTRUCTION 

■Ma»laAn««al9 
IMI 


SUPPLY 

DEPARTMENT 

OpaalUbliraTaai 


Yale  University 

SCHOOL  OF  MEDICINE 

AlBlialed  with  the  New  HaTon  HoquUl 
and  New  Haven  Diapeuaiy 

109th  SeMion 

Reoiganized  on  a  fuU-liaie  biaii 

Entrance  Requirementi :  A  minimum 
of  two  yean  (or  its  equiYalent)  of  college 
includiiig  general  biology,  physics,  general 
and  organic  chemistry,  physical  chemist^ 
or  laboratory  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FACILTriES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE     TO    MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  is 
limitedt  applications  must  be  made  before 
June  1 5. 

Dean,  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


Reading  Dtnca 
f or  HieniMMlsrs 

ClSe8,$44W 
Send  for  Catalog 


Our  Laboratory  Spectrometers 

Are  sold  in  compedtioii  with  inttnmients  of  EmoMan  make 
to  many  ol  tbs  be«t  kboratonea  thioui^ioat  tba  world. 

WAl.  GAERTNER  AND  CO. 


Pkyslcnl  nad  Aalfoaoaiicnl 
Park  Avenue 


CHICAQO 
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CADMIUM  STANDARD  CELLS 


dMaprediioB  aCaadudof 


Ftor  VM  with  ^ . 

metcriL  or  wlieiefitt  dte  a  prediioB  ■Caadaid  of  doetrMnclTV  ftroa  la 
needed. 

Negfieible  Temperalnre  CodtdmIL 
fOcfaly  Comtant  S.  M.  F. 

CootCBU  benneticaUy  mJed  in  glnii  to  that  lowering  of  elecCio- 
motive  force  due  to  evaporation  It  Impoealbk. 

Mounted  in  mouldea  boxcar  unaoimted* 

My  comparinn  certificate  acooapaaies  each  cdl  without  charge. 

Borcan  of  Standards  certificate  egfiai 

On  November  Z3t  X9X^  three  nomal  cadmiym  ceUt  made  hr  wm 
were  certified  by  the  Bureau  of  Standards  as  differingfrom  tlidr  grmm 
of  reference  cells  by  leas  than  one  part  in  one  liandfed  thonsand,  all 


three  having  the  I  

On  March  30  xgao.  after  the  lapse  of  three  years  and  fowl 


able,  in  the  very  best  ty 


value  of  X9z6.  was  less  than  one  part  per  hundred  thousand. 

to  that  considered 

very  best  typeoi 

itand.  Vol.  5.  No.  3. 1 

The  ceils  in  question  were  in  nowise  spedaL    They  w«e 


words,  these  ceOs  showed,  a  degree'of 
Bui.' Ror. of  Stuid.  Vol.  sTno. 


intents  equal  to  that  considered  most  highly  sa£Sctory.! 
■  lof  precision  1    * 

.P.4S7.) 


to  an 


resisraiicf  standards,    (see 


of  the  materials  regularly  prepared  by  me.  and  were  set  up  with  no 
ater  care  thanthat  constantly  employed  in  the  making  of  my  stan- 


ireatei 
&rd4. 


Marion  Eppley, 

(A.M.,  Ph.D.) 

Physico-Chemical  Apparatut. 
NEWPORT,  R.  I. 


Type  T.  R.  Single  Tube  Rheostat 


Ho  Laboratory  Bquipment  la  complete  without  aome  Tariable  reeiatancea.  To  malotaln  the 
high  standard  of  your  ontflt  we  anggeat  the  addition  of  aome 

^^Becbro'^  Sliding  G>ntact  Rheostats 

(Tubular  and  Stone  Types) 

Thonaanda  of  theae  rheoatata  haTe  been  numufactared  and  sold  by  na  (the  original  American 
Kannfactnnra)  to  moat  all  UniTeraitieai  CoUegee,  Technical  Schoola  and  Indnatrial  Concema  and 
haTe  alwayi  giTen  entire  aatiafaction. 

Write  far  BtUleHn  C-B 

n  17  ^  V*      D  D  f^  C        3640-42  North  Seoond  Street 
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The  Ideal  Balance  for  the  Class  Room 

A 

Quality 

Balance 

at  an 

Inexpensive 

Price 


268.  Student't  Model  Anmljtical  Balance.  This  is  an  analytical  balance  of  simplified  design, 
of  full  size ;  the  material,  the  workmanship  and  the  finish  of  this  balance  are  the  same  as  the 
more  expensive  balances. 

Case— Solid  mahogany,  finished  and  rubbed;  17"  wide,  16"  high,  9"  deep,  counterpoised  door. 
Bean— Aluminum,  truss  type,  6"  long,  finished  in  black  with  50  divisions  on  each  side  of  the 

center  (a  great  convenience  in  weighing).    Balance  screws  on  each  end. 
Bearings— All  edges  and  bearings  of  agate. 

Dial— Graduations  are  red  on  white  background  so  that  black  pointer  is  easily  observed. 
Bows — 8>^"  high,  4X"  wide,  and  will  accommodate  any  of  the  modem  absorption  bulbs. 
Capacity — ^200  grams  in  each  pan.    Sensitive  to  1  /lO  mg. 

This  balance  has  a  brass  column,  a  circular  universal  level,  a  double  rider  carrier,  adjustable 
leveling  feet  and  a  pan  arrest  independent  of  the  beam  release.  Price»  $65.00 

—In  Stack  for  Prompt  Delivery— 

SMiM.iitft  HianiHW  CoanMnr 

"  Svetythiny  /or  the  Laborcito^  ^ 

Pittsburgh,  Pa. 
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New  type  doable  walled  Theko  Oven 

Automrtimlly  conttoUad. 

Modannly  ptiecd  to  diat  no  Laboototy 
naad  be  without  one. 

Wrtufor  DtterlpHv  tMuratura 

Mennfutorad  bjr 

The  Thermo  Electric  Instrument  Go. 

S  Johaaon  Stnmt         NEWARK,  N.  J. 


H%en  in  the  marhmt  for  any 

GLASSWARE 
THERMOMETERS 

(Mr  anj  oth«r 

LABORATORY 

APPARATUS 

INSTRUMENTS 

let  lift  give  jovk  our  quotatkms 

We  can  rapplj  goods  immediatalj 
from  STOCK  and  can  ako  quote  on 

DUTY  FREE  IMPORT 
for  G>Ueges  or  UiuT«rutie» 

Scientific  Utilities  Co.,  Inc. 

Manufadurmrs,  Importers,  Bxportmrs 
18  East  16th  Stroel  NEW  YORK,  N.  Y. 


James  Whatman 
Firom  mn  iM  paimUmff  about  1770 


From  the  Days  of  1776 

REFORE  America  was  a  Rqniblic,  Whatman 
Drawing  Papers  were  being  made.     During 
the  last  century  and  a  half  their  constant  use  by 
the  great  masters  has  proren  their  superiority. 

All  the  skill  and  eiperienoe  of  over  150  years 
of  paper-making,  plus  constant  tegud  (x  quality, 
are  incorporated  in 


^FlLTER^^ERS 


^^HEMISTS  who  are  unaoquainttd  with  their 
present  eaoellence  should  make  a  comparative 
test.    All  dealers  in  laboratory  supplies  carry  these 
ps^)ers  m  stock. 

Samples  will  be  supplied  on  request 

H.  REEVE  ANGEL  8C  CO. 

INOORPORATED 
7-11  Spnice  Stxmt         New  Yock,  N.  Y. 

Sols  Mitt  Rsprmsmniamms  for  thm  fhdtod  StMM, 
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rSr»a..m  Friday,  April  22,  1921  S:r"sSS.^,.» 


Headquarters  f 

Assay,  Bacteriological  and  <  a- 

toiy  Appara 

AIm  for 

Chemical  Reagents,  Minerals, 

Amongst  ou:  Ities 

we   mention   th  2J 

and  Student  Bal  lier 

forms    of    asph  S. 

Weadier    Burea  and 

Parr  Calorimete  »ell. 

Hurley,  Du-6obc,  and  Kober  Colorimeters,  also 
Lovibond  Tintometers;  Braun  Chipmunk 
Crushers  and  Disc  Pulverizers;  Bamstead  and 
Stokes  Water  Distilling  Apparatus;  Juerst 
Ebuloscopes;  Braun  and  Kimley  Electro 
Analysis  Apparatus;  Bailey,  Pickel  and  Soxhlet 
Extraction  Apparatus;  Replaceable  Unit  Or- 
ganic, Combustion,  Muffle,  Crucible,  **  Hevi- 
Duty"  and  **  High-Temp"  Electric  Furnaces; 
Orsat,  Hempel,  Elliott,  Haldane,  Henderson, 
Rogers,  Tuttle,  and  Williams  Gas  Analysis 
Apparatus;  Detroit  Gasoline  Gas  Generators; 
Gauges;  Beamue,  Brix  Specific  Gravity,  and 
Twaddle  Hydrometers;  Bausch  &  Lomb  and 
Spencer  Microscopes  and  Microtomes;  Bausch 
&  Lomb  Metallurgical  Outfits,  also  Wysor 
I  Grinding  and  Polishing  Machines;  Hortvet 
Cryoscope  and  Morgan   Drop  Weight  Appa- 

ratus;  DuPont  Nitrometers  and  Kjeldahl  Appa- 

D«  Boi-  CoiorimatT  ^^^^'*  ^bel  Pensky  and  Pensky  Martin  Flash 

Pomt  Testers;  Doolittle,  Lngler,  MacMichael, 
Sayboldt  and  Stormer  Viscosimeters;  Bingham  and  Green  Viscometer  and 
Plastometer;  Freas  Automatically  Controlled  Electrically  Heated  Incubators, 
Ovens,  Sterilizers,  Water  Baths  and  Water  Thermostats,  Eppley  Standard 
Cells,  Oil  Thermostat  and  Electric  Titration  Apparatus,  Polariscopes;  Filter 
Presses,  Vacuum  and  Pressure  Pumps,  Refractometers,  Spectroscopes,  Shaking 
Apparatus;  Stirring  Apparatus;  Thermometers,  Water  Testing  Apparatus,  etc. 


Kmer 


Avro 


mend 


lesii 

NEW  YORK  CITT  VfijM^         FITTSBURGH  BRANCH 

M  Aw%^  IM-IM  St        ^^^  2011  JtsUu  Amdt 
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TOLMAN 

Theory  of  the  Relativity 
of  Motion 

With  Appendix 

A  supplement  to  this  work,  written  by  the 
author,  has  just  been  issued.  Under  the 
title, 

Relativity  Theories  in  Physics 

this  Appendix  gives  a  general  description 
of  the  nature  of  relativitj  theories,  to- 
gether with  brief  discussions  of  Tolman's 
Uieory  of  rimilitude  or  relativity  of  size, 
of  Binstein's  theory  of  the  relativity  of 
uniform  motion,  and  of  Binstein's  theory 
of  gravity  and  general  relativity. 


(including   Appendix). 
Curiage  extra.     Weight, 


Z4Z    pag 

Cloth,  $1.75. 
1)^  pounds. 

Appendix  only  (paper),  25  cents. 

The  Univernty  of  California  Press 

BERKELEY.  CALIFORNIA 
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New  type  doable  walled  Theico  Oven 

Moderately  priced  eo  diet  no  Labontocy 
naed  be  without  one. 

Write  far  Descriptive  Uteraittre 

Manoiectimd  by 

The  Thermo  Electric  Instrument  Go. 

S  Johiuon  Sti««t  NEWARK,  N.  J. 


A  NEW  BLAKISTON   BOOK 


WILDER 

A  Laboratory  Manual  of 
Anthropometry 

By  HARRIS  H.  WliLDER,  Ph.D., 

Professor  of  Zoology,  Smith  (College, 

Northampton,  Mass. 

49  IllustraUons.    Cloth.  $3.00. 

"  To  the  measures  accepted  by  inter- 
national agreement,  the  author  adds  a 
convenient  and  useful  list  of  general 
skeletal  measures  as  well  as  angles  and 
indices  ...  his  enumeration  of  instru- 
ments and  description  of  the  manner  in 
which  they  are  employed,  are  done  witb 
a  thorough  knowledge  of  the  difficulties 
which  beset  the  beginner.  .  .  .  Wilder's 
Manual  is  recommended  fbr  its  lucidity 
and  conciseness." — ficience. 


P.  BLAKISTOrrS  SON  St  CO^  Philiidelpliia 


Digitized  by 


Google 


8CIBNCE—ADVBBTISEMENT8 


ill 


SCIENCE 


A  Weekly  Jounial  devotwl  to  ihm  AchranoenMat  of 
Scianoe,  publiahing  the  offidal  notioes  and  pro- 
ceedings of  ^  Americen  AModetioQ  for 
the  Advenoenent  of  Scimce 

Publuhed  every  Friday  by 

THE  SCIENCE  PRESS 

LANCASTER.  PA.  GARRISON.  N.  Y. 

NEW  YORK.  N.  Y. 

Sniered  in  tbe  pott-<iffloe  at  I^aacastcr.  P«  m  Mccmd-claM 
matter,  under  tbe  act  of  March  3t  1879 

WANTED— Two  gradnatet  in  Zoology,  Physiology  or 
Botany  to  assist  in  laboratory  teaching  in  General  Biology 
at  Stanford  UnlTersity,  beginning  October  first  Salary 
liooaoo.  AboQt  half  of  the  time  available  for  graduate 
work.  Address  Professor  E.  G.  Martin,  Stanford  Uni- 
versity, California. 

OSMIC    ACID 

OSMIUM  SOLUTIONS 

Our  apedal  packages  designed  for  yotir  conyenience, 
carries  otir  guarantee  of  purity  and  exact  weight. 

AMERICAN   CHEMICAL  PRODUCTS   CO. 
Write  fer  Or.  200  RoelMater.  N.  Y. 

LaMotte  Indicator  Field  Set 

for 

Determining  Acidity  and 
Alkalinity  of  Soils 

Aa  wsd  la  itadias  daseribsd  br  B.  T.  Whtmr,  Jour..  WaU. 
Acad.  tcL.  April,  i^so.  and  Rhodora  ss-f  9SO. 

feckit  slat  cast  coataiaiai  tis  iadioalDr  mluCloas  (Pa  3^ 
•aeJOcMmataatfor  eunriag  lato  Um  itU.    Fun  iasinic- 

niCB,  ai  Ji  COMPLSTB 

Madtaadioldbgr 

LAMOTTE  CHEMICAL  PRODUCTS  COMPANY 

IS  WEST  aARATOGA  ST..  BALTIMORE.  MARYLAND 


NOW  READY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  PliJO. 

PtalMer  of  MrtMnlopol  Fliyiici,  UallKl  SCMM 
WMtMrBamm 

A  ladotial  and  daductifa  trtatiM  oa  cIm  physio  of 
tlia  atmosphart.  Of  giaat  ttliie  io  iimacaiilfmitii^ 
physidtts  and  cha  aviator. 

678  Paisa,  DluatratMly  Indaz,  8vo.    Price,  0 

AddtMt  otdbts  and  iaqniriM  la 

THE  FRANKLIN  INSTITUTE 

PHILADBLnfIA,  U.  S.  A. 


THE   COCCIDAE 

Tables  for  tlie  UentifiealioB  of  tlie  Sobfaorfliea 

and  Soate  of  tlie  More  ImporlaBt  Genera 

and  Speeiea  Together  with  Diacoaaiona 

of  Their  Anatomy  and  Life  Hiatory 

By 
ALIX.  D.  MaeOILLIVRAY  PluD. 

Fmf,  <if  Systematic  Entomology  in  tJU  Unrvtrsiiy  ttf  Illinois 

Chaptera  devoted  to  near  relativea  of  Coocida,  Prep- 
aration, External  Anatomy.  Claasification,  and  to  each 
of  the  Snbfamiliea  and  TrioM,  Twenty-seven  in  all. 

Smo.    Cloth.    IX+502.    $6.00  net 
SentprtpaH  upon  nceipt  of  price*    Order  direct  from  puhliskep 

SCARAB   COMPANY 
M3  Michigan  Ave.  Urbane,  IllineU 

The  iVlicro3COpe 

By  SIMON  H.  GAGB  of  Coraall  Ualraraity 

lath  Bditioa.  Pobliahad  Daceatbar.  in» 

lalMniMHsa.MtdriMiphMiiiiprtapsadwllwiL-fiimii»Mini 

Postpaid  •3.M 

COMSTOCK    PUBLISHING   CO^  Ithaca,  N.  Y. 

Professor  of  Zoology  in  a  Pacific  Coast  College 
desires  exchange  Professorship  in  an  Eastern 

i College.   Address  P,  care  of  Science,  Garrison, 
New  York. 
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How  Intense  Is  Sunlight 

Its  intensity,  of  course,  depends  upon  latitude,  season,  time  of 
day,  atmospheric  conditions ;  but  whatever  it  happens  to  be,  it  can 
be  measured  readily  with 

Leeds  &  Northrup  Gimpany's 

MACBETH  ILLUMINOMETER 

Illumination  of  any  intensity,  artificial  or  natural,  is  within  the 
range  of  this  useful  instrument.  Its  scale  reads  foot-candles  directly. 
It  is  provided  with  a  reference  standard  lamp  with  which  each  ob- 
server standardizes  the  instrument  according  to  his  own  visual  per- 
ception. This  is  done  wherever  he  happens  to  be — no  photometric 
dark  room  is  required. 

The  illustration  shows  one  method  for  making  a  measurement. 
The  illumination  on  the  test-plate,  mounted  on  a  tripod,  is  being 

measured.  A  translucent  plate,  mounted  in 
Ein  be  fitted  to  the  instrument,  and 
:  the  "horn",  in  any  direction,  up, 
ewise,  the  illumination  due  to  the 
hat  direction  is  measured. 

acbeth  lUuminometer  is  especially 
suited  for  investigations  con- 
cerned with  the  reactions  of  liv- 
ing organisms  to  light. 


Bulletin  680P  describes  the 
Macbeth  lUuminometer  in  detail 


Leeds  &  Northrup 

Company 

Electrical  Measuring  Instruments 

4901  Stenton  Ave.       Philaddphia,  Pa. 
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Hydrogen    Ion    Indicators 

SORENSEN'S  LIST 

Sorensen  in  an  eztenaive  investigation  of  the  correspond- 
ence between  cplorimetric  and  electrometric  determinations  of 
hydrogen  ion  concenb-ations  revealed  discrepancies  which  are 
attributed  mainly  to  the  influence  of  protein  and  salts.  He 
chose  those  indicators  which  were  relatively  free  from  the  so- 
called  protein  and  salt  errors.  Sorensen*s  final  selection, 
together  with  Ph  range  of  each  indicator,  is  given  below. 


Ph  Ran^e 

1.  Mediyl  Violet 0.1-  3.2 

2.  Diphenylamidoazobenzene 1 .2—  2. 1 

3.  Metanil  Yellow 1.2-  2.3 

4.  Tropaolin  00 1.4-  2.6 

5.  Benzeneazobemorlaniline    2.3-  3.3 

6.  Dimethylamidoazobenzol 2.9—  4.0 

7.  Methyl  Orange 3. 1-  4.4 

8.  Benzene-azo-a-naphthylamine    •  .    3.7-5.0 

9.  A-napthylamine-azo-sulfanilic  acid  3.5—  5.7 

10.  Methyl  Red 4.2-  6.3 

1 1.  Para  Nitro  Phenol 5.0-  7.0 

1 2.  Azolitmin    app.  6.8 

1 3.  Neutial  Red 6.8-  8.0 

14.  Rosolic  Acid 6.9-  8.0 

15.  Alpha  Naphtholphthalein 7.3-8.7 

16.  Tropaolin  000 7.6-  8.9 

1 7.  Phenolphthalein 8.3-10.0 

18.  Thymolphdialein 9.3-10.5 

19.  Alizarine  Yellow  R lO.f-12.1 

20.  Tropaolin  0 1 1.1-12.7 


By  ^ecifying  Natiojnal  Stains  and  Indicators,  you  are 
assured  of  receiving  dyestuffs  manufactured  under  expert  super- 
vision and  subjected,  prior  to  sale,  to  the  most  rigid  chemical 
and  biological  tests  known.     Catalogue  upon  request 

National  Stain  and  Reagent  Go« 

NORWOOD.  OHIO 

Chemieal  Indleatora  and  C.P.  OrAanie  Chemioala 
Biologieal  Stains  and  Rea^nta  of  Hi^est  Quality 

—  MADB  III  U.  S.  A.— 
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•  •  .  • 
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1.60 

.... 
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3.10 

•  •  • . 
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1.10 

•    •    .  . 

.60 

1.30 
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3.10 

«... 

.60 
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.... 

.50 

1.00 

1.50 

3.10 

.... 

1.50 

3.10 

1.00 

2.20 

.... 

.50 

.  .  .. 

2.00 

4.50 

.  ■  .  . 

.75 

1.60 

. 

.50 

1.00 

.50 

4.00 

.... 

•  • .  • 

.50 

1.00 

.... 

a     .     •  • 

.50 

1.00 

6.00 

.... 

.  . .. 

.75 

1.60 
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.60 
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MUNKTELL'S   SWEDISH 
FILTER   PAPER 


L 


Long  years  of  experience  and  continuous  factory  operation,  coupled  %^th 
fortunate  climatic  and  physiccd  conditions,  have  enabled  the  Mtmktell  Factory, 
at  Grycksbo,  Sweden,  to  supply  the  Chemists  of  the  world  with  an  unequalled 
product. 

Aside  from  the  chemical  constitution  of  the  paper,  which  can,  of  course, 
be  controlled  by  the  laboratory  of  the  factory,  other  constituent  features  can 
only  be  attained  by  expert  hand  manipulaltions,  as,  for  instance,  die  weight, 
texture  and  uniformity,  for  it  must  be  remembered  that  all  chemists*  Filter 
Paper  must  from  its  very  character  be  hand  made.  Transient  help  or  work- 
men trained  in  other  lines  of  paper  manufacture,  especially  those  who  have 
worked  in  factories  where  paper  is  made  by  machinery,  can  not  be  of  much  use, 
For  generations  the  sons  and  daughters  of  the  workmen  in  this  factory  have 
succeeded  their  parents  and  the  same  is  true  at  tiiis  date.  In  this  way  the 
necessary  **  touch  **  has  been  developed  in  these  workers  from  their  child- 
hood on. 

As  the  chemical  industries  have  developed  so  also  has  this  factory  en- 
larged its  line  so  that  at  the  present  time,  as  sole  United  States  Agents,  we  are 
able  to  o£Fer  from  stock  for  prompt  shipment  a  grade  of  Munktell's  Chemists* 
Filter  Paper  to  meet  any  known  requirement. 

Descriptive  pamphlet,  showing  price  and  full  particulars,  sent  upon  appli- 
caton.     Samples  of  paper  furnished  on  request. 

E.  «•  SARGENT  &  CO. 

IMPORTRRS,  MXKKRS  AND  DBAUSRS  IN  CHBMICiUL£l 
AND  CHBMICAX.  APPAJftATXJS  OF  HlOB  GRADB  ONLY 

1B6-18S  Rast  Superior  Strekt  CI1ICAGK>,  HJL. 


Digitized  by 


Google 


SCIBNGB^ADVERTISEMENTS 


Til 


Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


N.Y. 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  the  following 
are  of  special  interest  to  manufacturers: 


QENELITB 

A  self  lubricated  metal  for  li^rht  duty  bearing 
pnrpoaes,  containing  approximately  40%  by 
volame  of  graphite  distributed  evenly  throagh- 
oat  its  1 


WATER  JAPAN 

A  non-inflammable  Japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

XENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  siz«B : 

100,000  volt,  100  ma. 
20,000     "      100    " 
10.000     "      100    " 
Absolutely  no  moving  parts. 


BOROFLUX 

A  deoxidixer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANOiyiUIR   CONDENSATION  PUMP 

V/ith  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
produced  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM  PUMP 

With  this  pump  a  pressure  of  .001  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 

General^Electric 

G^MrmlC^QS     f^  ^XTinT^k  t%  T\^r  Sales  Offices  in 
Schenectad>r.KY     \^  \J  111^1  SLTYy     aUtoi^^es     35B.48 
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HELBER    COUNTING    CHAMBER 

FOR   USE   IN   BACTERIOLOGICAL  WORK   IN   THE  STANDARDIZATION 
OF  VACCINES   BY  THE   COUNTING   METHOD 

THB  TKtT 

IN  OUR  STOCK  FX}R  IMMEDIATE  SHIPMENT 

OP  8BRVICB 


If o.   80086.     Hellber   Coomtlsff  Chamlber  No.  S0006.     HauwMr  Rdmforecd 

wltk  Neubaaer  mllBir  PrecUiloa  COTer  Glam 

Tke  Helber  CouBtlBir  Chamber  was  originally  designed  for  the  counting  of  blood 
platelettes,  but  Is  now  widely  used  in  bacterloloerical  work  in  the  control  of  bacterial 
vaccines  by  the  counting  method.  This  counting  chamber  is  made  in  the  same  shop  and 
by  the  same  workmen  as  the  Levy  Counting:  Chamber  for  blood  counting  and  embodies  all 
the  advantages  of  precise  workmanship,  legribility  of  rulingrs  and  accuracy  of  dimensions 
for  which  the  L«evy  Counting  Chamber  has  become  Justly  famous.  It  is  provided  with  the 
Neubauer  ruling  exactly  as  used  for  blood  counting  with  the  exception  that  the  depth  of 
the  chamber  is  0.02  mm.  instead  of  0.1  mm.  This  extremely  shallow  chamber  is  difficult  to 
manufacture  and  for  satisfactory  results  requires  the  use  of  special  cover  glass  mich  as 
No.  80006  Hausser  Reinforced  Precision  Cover  Glass. 

Tlie  Hausser  Relaforeed  Preelsloa  Cover  Glaas  is  suitable  for  use  with  any  counting 
chamber  but  is  specially  made  for  use  on  the  Helber  chamber  in  bacteriological  work 
where  its  extreme  thinness.  0.18  mm.,  permits  the  use  of  a  1.9  mm.  homogeneous  immersion 
objective  with  the  ruling  of  the  Helber  chamber  in  sharp  focus — a  procedure  impossible 
with  the  ordinary  counting  chamber  with  its  cell  depth  of  0.1  mm.  and  the  usual  cover 
glass  of  0.4  mm.  thickness,  as  the  sum  total  of  these  dimensions  exceeds  the  free  working 
distance  of  such  high  power  objectives.  The  reinforcement  greatly  increases  the  rigidity 
and  durability  of  the  cover  glass  and  decreases  the  otherwise  unavoidable  breakage  in  the 
handling  of  such  thin  cover  glasses  without  reinforcement.  The  beveled  slide  of  the  rein- 
forcement permits  ready  cleaning  and  also  convenient  observation  of  the  front  of  the 
microscope  objective  when  brought  into  close  approximation  to  the  upper  surface  of  the 
oover  glass  for  the  purpose  of  engaging  the  oil.  The  under  surface  of  this  glass  is  guar- 
anteed plane  to  within  0.002  mm. 

Helber  Coaatlaff  Ckamber,  as  above  described,  with  one  No.  80006  Hausser 

reinforced  precision  cover  glass  0.18  mm.  thick,  but  without  case 14.0t 

ditto,  but  tested  by  the  Bureau  of  Standards  and  engraved  with  official  mark 

of  certification  on  both  counting  chamber  and  cover  glass 18.0t 

Havaser  Reinforced  Preelsloa  Cover  Glass,  as  above  described,  20  x  26  mm.. 

with  transparent,  area  12x12  mm.;  0.18  mm.  thick a.Ot 

8000T.    ditto,  but   tested  by   the  Bureau  of  Standards  and  engraved  with  official 
mark  of  certification 

Friems  sutif^et  to  ekangm  without  nottcm 


ARTHUR  H.  THOMAS  COMPANY 

WHOLC8ALC,   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA.  U.  8.  A. 
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SHERBURNE  WESLEY  BURNHAM, 
zSsS-ZQflz 

Wb  record,  with  deep  regret  at  his  passing, 
but  with  high  appreciation  of  his  long  and 
valuable  serYioe  to  astronomical  science,  the 
death  of  Sherburne  Wesley  Bumham,  emeri- 
tus professor  of  practical  astronomy  at  the 
Yerkes  ObserYatory,  of  the  UniYcrsity  of 
Chicago. 

Bom  on  December  12,  1838,  in  the  upper 
Yalley  of  the  Connecticut,  at  Thetf ord,  Ver- 
mont, Mr.  Bumham  had  the  ordinary  adYan- 
tages  of  the  district  school,  supplemented  by 
some  study  in  the  local  academy,  but  he  did 
not  go  to  college.  He  became  an  expert 
stenographer  and  shorthand  reporter,  long 
before  the  days  of  the  typewriter,  and  this 
was  his  profession  for  some  thirty  years. 
During  the  CiYil  War  he  serYed  in  his  pro- 
fessional capacity  with  the  Union  Army 
while  it  was  occupying  the  city  of  New 
Orleans.  He  came  to  Chicago,  after  the  close 
of  the  war,  and  became  attached  to  the  United 
States  Courts. 

His  interest  in  astronomy  must  haYe  dcYel- 
oped  Yery  early  in  the  sixties,  for  he  pur- 
chased his  first  telescope  during  a  Yisit  to 
London  in  1861;  and  in  1870  he  became  the 
I)OB8e88or  of  a  fine  six-inch  refractor,  a  master- 
piece of  AlYan  Clark,  which  he  had  ordered 
in  1869.  Mr.  Bumham's  Yision  was  extra- 
ordinarily keen,  for  among  the  451  new  double 
stars  which  he  discoYcred  with  that  instru- 
ment many  were  found  by  other  obsenrers  to 
be  extremely  difficult  to  resolYe  with  much 
larger  instrimients. 

In  1873  and  1874  he  sent  fiYe  lists  of  new 
double  stars  to  the  Royal  Astronomical 
Society,  which  were  published  in  the  Monthly 
Notices.  At  first  he  had  no  micrometer,  and 
was  obliged  to  giYe  estimated  angles  and 
distances.  A  correspondence  deYeloi>ed  with 
Baron  Ercole  Dembowski,  who  gladly  made 
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the  micrometric  measurements,  with  his  ex- 
oellent  skill,  using  a  refractor  of  162  mm. 
aperture  at  Oallarate,  in  Italy.  Two  lists 
covering  136  new  double  stars  were  i>rinted 
in  the  Asironomische  Nachrichien  in  1875  and 
1876.  A  short  list  followed  in  the  American 
Journal  of  Science  in  1877  and  in  Monthly 
Notices  for  the  same  year.  In  1879  his  new 
doubles  from  Kos.  483  to  733  were  published 
in  the  forty-fourth  volume  of  the  Memoirs  of 
the  Eoyal  Astronomical  Society,  together  with 
micrometric  measures  of  250  other  stars. 

During  the  years  from  1877  to  1881  and 
1882  to  1884,  Mr.  Bumham  had  the  use  of 
the  splendid  18)  inch  Clark  refractor  of  the 
Dearborn  Observatory,  then  set  up  in  the 
tower  attached  to  the  old  Chicago  University. 

In  1879  he  was  requested  by  the  trustees 
of  the  Lidc  Trust  to  test  the  conditions  on 
Mt.  Hamilton.  He  took  his  6-inch  refractor, 
now  equipped  with  circles  and  a  driving 
dock,  to  Mt.  Hamilton  and  made  observa- 
tions from  August  17  to  October  16.  His 
highly  favorable  report  settled  the  choice  of 
Mt  Hamilton  as  the  site  for  the  Lick  Ob- 
servatory. In  1881  he  went  again  to  Mt 
Hamilton,  by  request,  and  observed  the  transit 
of  Mercury  with  the  12-inch  telesoox)e. 

During  some  six  months  of  1881  he  was 
astronomer,  under  E.  S.  Holden,  at  the  Uni- 
versily  of  Wisconsin,  where  the  15.5-inch 
telescope  of  the  Washburn  Observatory  had 
recently  been  erected.  While  there  he  dis- 
covered and  measured  88  new  double  stars; 
and  he  measured  a  large  number  of  double 
stars  **  Selected  from  his  MS.  General  Cata- 
logue of  Double  Stars,  as  specially  needing 
observation.''  These  observations  appeared  in 
VoL  I.  of  the  Publications  of  the  Washburn 
Observatory  in  1882.  Mr.  Bumham's  famous 
6-inch  refractor  ultimately  become  a  part  of 
the  equipment  at  Madison. 

On  the  inauguration  of  the  Lick  Observa- 
tory in  1888,  with  Professor  Holden  as 
director,  Mr.  Bumham  received  the  appoint- 
ment as  astronomer,  and  thus  had  abundant 
opportunities  for  the  use  of  the  great  36-inoh 
Clark  refractor  for  the  continuance  of  his 
work.     At  the  Lick  Observatory  he  intro- 


duced the  principle  of  using  the  telescope  for 
all  it  was  worth  while  the  sky  permitted:  in 
other  words,  no  part  of  the  night  when  tiie 
sky  was  clear  was  given  up  for  any  bodily 
weariness  of  the  observer.  In  1892,  owing  to 
certain  conditions  at  Mt  Hamilton  which 
were  unacceptable  to  Mr.  Bumham,  he  re- 
turned to  Chicago,  where  he  was  offered  the 
highly  responsible  position  of  Clerk  of  the 
United  States  Circuit  Court  Incidentally  he 
was  receiver  of  the  Chicago  and  Northern 
Pacific  Railroad  Company  from  1897  to  1902. 

Mr.  Bumham  was  in  charge  of  the  expedi- 
tion from  Lick  Observatory  to  observe^  at 
Cayenne,  the  solar  eclipse  of  December  21-22, 
1889.  Oood  results  were  secured,  due  in  no 
small  measure  to  Mr.  Bumham's  large  ex- 
perience in  x>hotography.  The  report  was 
written  by  Bumham  and  his  associate,  Mr. 
Schaeberle,  and  published  in  1891  in  a  small 
volume  from  the  Lidc  Observatory. 

On  the  inauguration  of  the  Yerkes  Ob- 
servatory in  1897,  Bumham  became  an  active 
member  of  the  staff,  making  his  observations 
throughout  the  nights  of  Saturday  and  Sun- 
day and  returning  to  his  duties  in  the  court 
on  Monday  morning.  In  1902  he  resigned  his 
I)osition  with  the  court,  despite  the  life  tenure 
of  that  office.  This  gave  him  more  time  for 
his  astronomical  studies,  but  he  still  retained 
his  residence  in  Chicago,  coming  to  Williams 
Bay  for  observations  on  two  nights  in  the 
week.  He  became  Professor  emeritus  in  1914, 
at  the  age  of  75,  the  statute  of  the  University 
of  Chicago  requiring  retirement  at  70  having 
thus  far  been  waived  in  his  casa  Although 
the  opportunity  for  using  the  40-inch  tele- 
scope still  remained  open  to  him  as  before, 
he  hardly  availed  himself  of  it,  and  his  last 
observations  here  were  made  on  May  13,  1914. 

Vol.  n.  of  the  Publications  of  the  Lick 
Observatory  contain  his  observations  from 
August,  1888,  to  June,  1892,  and  his  four- 
tenth  to  nineteenth  catalogues  of  new  double 
stars  discovered  at  the  Lick  Observatory  in 
that  period,  including  the  numbers  from 
p  1026  to  p  1274.  The  search  for  new  doublea 
was  made  chiefly  with  the  excellent  12-inch 
telescope.    He  also  found  some  new  nebulae^ 
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and  measured  the  positions  of  nmnerona 
planetary  nebnls  which  are  given  in  the  same 
volume.  His  orbits  for  several  of  the  more 
interesting  systems  on  which  he  had  been 
working  appear  at  the  end  of  that  volume.  It 
will  be  seen  that  Mr.  Bumham  had  largely 
given  up  the  search  for  new  double  stars 
while  at  the  Lidc  Observatory,  regarding  it 
as  more  important  that  accurate  observations 
should  be  made  of  the  systems  already  dis- 
ooveredy  particularly  those  for  which  large 
instruments  were  necessary. 

Vol.  I.  of  the  Publications  of  the  Terhes 
Observatory,  issued  in  1900,  is  entitled  ^'A 
General  Catalogue  of  1290  Double  Stars  Dis- 
covered from  1871  to  1899  by  S.  W.  Bum- 
ham."  It  gives  in  order  of  right  ascension 
the  history  of  all  of  the  Bumham  stars  up  to 
P  No.  1290.  Aside  from  his  own  observa- 
tions, it  summarizes  the  results  of  all  other 
observers  of  these  stars  and  gives  diagrams 
and  orbits,  by  the  author  and  others,  of 
several  interesting  systems.  He  did  not  allow 
himself  to  be  distracted  from  his  specialty 
by  the  allurements  of  other  fields  of  obser- 
vation: it  was  seldom  that  he  looked  at 
nebulflB  unless  there  were  double  stars  to  be 
measured  therein;  and  he  had  no  time  for 
observing  comets,  however  interesting.  He 
made  an  exception  in  locating  Hallos  comet 
on  September  15,  1909,  two  nights  after  it 
had  been  first  caught  on  a  photographic  plate 
by  Wolf  at  Heidelberg:  thus  Bumham's  eye 
was  the  first  to  see  the  comet,  then  an  ex- 
tremely faint  speck,  on  this  return  to  peri- 
helion. 

During  the  beginning  of  Mr.  Bumham's 
use  of  the  6-inch  telescope,  he  felt  the  great 
need  of  a  single  catalogue  of  all  double  stars 
in  the  Northern  Hemisphere  and  he  therefore 
arranged  a  manuscript  catalogue  of  all  known 
double  stars  within  121^  of  the  north  pole. 
This  was  conveniently  indexed  and  proved  of 
great  service  to  the  observer.  He  revised  it 
in  two  MS.  editions,  the  third  of  which 
allowed  ample  room  for  expansion  and  is  still 
in  use.  The  preparation  of  this  catalogue  had 
entailed  a  great  amount  of  labor,  as  it  was 
constantly  kept  up  to  date.    Mr.  Bumham 


says  of  it  that ''  very  few  will  fully  appreciate 
the  enormous  amoimt  of  hard  work  which  has 
been  necessarily  expended  in  the  preparation 
of  such  a  work.  ...  It  should  be  remarked  in 
this  connection  that  with  the  exception  of 
the  four  years  from  1898  to  1902  all  this 
astronomical  work,  with  the  telescope  and 
otherwise,  has  been  done  when  eight  or  more 
hours  of  at  least  six  days  in  the  week  were 
very  much  occupied  with  other  and  different 
afPairs  of  life."  After  his  retirement  from 
active  observations,  Mr.  Bumham  turned  this 
MS.  catalogue  and  the  responsibility  of  its 
up-keep  over  to  Professor  Eric  Doolittle, 
whose  premature  death  in  1920  is  much 
lamented.  From  him,  by  prior  arrangement, 
this  passed  on  to  Professor  Robert  O.  Ailken, 
of  the  Lick  Observatory,  who  thus  carries  on 
the  work  which  will  eventually  result  in  a 
new  edition  of  the  '^  G^eral  Catalogue  of  All 
Double  Stars,"  now  to  be  mentioned.  Efforts 
had  been  made  for  many  years  to  have  this 
great  work  published,  but  it  could  not  be 
brought  about  until  the  Camogrie  Institution 
of  Washington  in  1905  imdertook  to  publish 
it.  The  composition  was  done  with  great  care 
by  the  University  of  Chicago  Press,  and 
Part  I.  was  published  before  the  dose  of  1906. 
It  lists  13,665  double  stars  and  summarizes 
the  nimierical  information  about  them,  in  a 
quarto  volume  of  276  pages.  Part  11.,  of 
1,086  pages,  gives  details  of  all  imiwrtant  ob- 
servations of  the  xMurs,  with  many  diagrams. 
It  constitutes  a  magnum  opus  of  which  any 
scientist  could  be  justly  proud. 

With  the  40-inch  telescope  of  the  Yerkes 
Observatory,  Mr.  Bumham  gave  no  time  to 
the  discovery  of  new  doubles.  In  fact^  he 
avoided  them,  if  possible,  and  occasionally 
mentioned  seeing  some  which  he  did  not 
record.  In  recent  years  he  took  a  good  deal 
of  interest  in  the  determination  of  the  proper 
motions  of  the  brighter  stars  by  micrometric- 
ally  connecting  them  with  neighboring  faint 
stars,  for  which  a  negligible  proper  motion 
could  be  assumed.  This  work  was  largely  to 
lay  the  foundation  for  a  greatly  increased 
knowledge  of  proper  motion  in  the  future,  Mr. 
Bumham  realized  very  fully  the  great  advan- 
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tage  in  accuracy  that  such  relatiye  positions, 
obtained  with  a  telescope  of  long  f  ocus»  had 
oyer  absolute  measurements  with  the  meridian 
circle.  His  eztensiye  obsorrations  in  this 
direction  appeared  in  1913»  in  Publication 
No.  168  of  the  Oamegie  Institution  of  Wash* 
ington  under  the  title:  '^  Measures  of  Proper 
Motion  Stars  Made  with  the  Forty-Inch 
Befractor  of  the  Yerkes  Observatory  in  the 
Years  1907  to  1912."  This  is  a  quarto  volume 
of  iv  +  311  pages  and  indudee  a  total  of 
about  9,500  measures. 

The  great  General  Catalogue  contained  Mr. 
Bumham's  otherwise  unpublished  work  at 
Yerkes  from  1899  to  1906.  Between  1907  and 
1911  six  extensive  papers  of  his  observations 
appeared  in  Aaironomiache  Nachriehten,  and 
a  final  collection  of  measures  in  the  Astro- 
nomical Journal  in  1918. 

It  will  be  inferred  that  Mr.  Bumham  was 
a  very  Gystematic  as  well  as  industrious  ob- 
server. The  writer  recalls  his  answer,  to  the 
usual  inquiry  of  what  kind  of  a  night  he  had 
had,  that  he  had  measured  100  pairs  besides 
setting  on  a  number  of  other  stars  which  were 
too  dose  to  be  separated  imder  the  particular 
conditions  of  **  seeing."  It  should  be  remem- 
bered that  these  observations  were  made  with 
a  refractor  having  a  focal  length  of  63.5  feet, 
and  the  accomplishment  of  so  much  with  so 
large  an  instrument  implies  every  economy 
of  time  in  p^qa^Tig  from  one  object  to  another. 
His  program  was  very  carefully  drawn  up 
and  no  time  was  wasted  in  reversing  the  tele- 
scope, which  was  always  pointed  toward  the 
east  of  the  meridian  so  as  to  '^  keep  ahead  of 
the  gama" 

Mr.  Bumham's  experience  in  the  courts 
gave  him  a  critical  view  of  scientific  evidence 
which  is  not  enjoyed  by  all  scientists.  His 
attitude  toward  new  discoveries,  except  by 
men  in  whom  he  had  confidence,  was  one  of 
some  reserve.  It  was  hard  for  him  to  believe 
that  there  could  exist  stars  of  such  short 
periods  as  the  many  found  among  the  spectro- 
scopic binaries;  but  he  ultimately  came  to 
believe  the  results  from  his  confidence  in  the 
men  who  obtained  them.  In  a  discussion,  his 
premises  were  often   broad,  but  his  logical 


processes  were  usually  very  accurate,  so  that 
the  conclusions  were  sound  unless  he  was  too 
tolerant  with  his  x^remises. 

Although  an  expert  in  amateur  photog- 
raphy, and  fully  appreciative  of  the  remark* 
able  pioneer  work  of  his  colleague  Barnard 
in  various  astronomical  applications  of  i^o- 
tography,  still  Mr.  Bumham  seemed  to  have 
a  lingering  doubt  as  to  the  superiority  of 
modem  astrometrical  procedure  on  the  dry 
plate,  with  the  use  of  rectangular  coordinates, 
as  compared  with  the  visual  use  of  the 
micrometer  for  position  angle  and  distance. 

Of  a  genial  nature.  Professor  Bumham  had 
many  friends,  and  was  devoted  to  them;  his 
regard  for  some  of  the  federal  judges  with 
whom  he  had  been  associated  was  little  short 
of  veneration.  He  always  expected  that  any 
astronomer  passing  through  Ohicago  would 
call  upon  him;  and  at  least  enjoy  his  hos- 
pitality at  luncheon. 

The  duties  of  his  regular  life  did  not  make 
it  possible  for  him  to  attend  many  of  the 
meetings  of  the  so-called  learned  societies. 
We  do  not  find  a  record  of  his  having  at- 
tended a  meeting  of  the  Royal  Astronomical 
Society,  of  which  he  was  a  loyal  member  from 
1874  and  of  which  he  was  elected  an  assso- 
ciate  m  1898.  In  1894  he  received  the  Qold 
Medal  of  the  Society  for  his  researches  and 
the  annual  address  was  by  the  then  president. 
Sir  William  Abney,  who  has  lately  died  at  an 
advanced  age.  The  honorary  dc^ee  of  A.M. 
was  bestowed  upon  Mr.  Bumham  by  Yale 
University  in  1878;  the  honorary  dc^ee  of 
Sc.D.  in  1916,  by  Northwestem  University. 
The  Lalande  Prize  of  the  French  Academy  of 
Sciences  was  awarded  to  him  in  1904. 

The  impress  left  upon  his  branch  of  astron- 
omy by  Mr.  Bumham.  has  been  equalled  only 
by  his  great  predecessors,  the  Struves,  Wil- 
helm  and  Otto;  the  Herschels,  William  and 
John;  and  Baron  Dembowski — ^for  all  of 
whom  he  had  the  greatest  admiration,  and  to 
the  last  of  whom  his  '' General  Catalogue" 
was  dedicated. 

Mr.  Bumham  married  in  1868  Mary  Cle- 
land,  who  survives  him,  with  their  three  sons 
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and    three    daughters,    together    with    eight 
grandchildren. 

He  had  been  in  feeble  health  for  the  past 
two  or  three  years,  and  suffered  a  broken  hip 
from  a  fall,  toward  the  end  of  February.  He 
died  on  March  11,  1921,  at  his  home  in 
Chicago. 

Edwin  B.  Fbost 

Ybbkes  Obbkbvatobt, 


THE  CENTENNIAL  EXPEDITION  OF 
INDIANA  UNIVERSITY  TO  PERU 

Between  June,  1918,  and  June,  1919,  the 
Irwin  Expedition  of  Indiana  University  as  a 
part  of  its  work  collected  the  fishes  in  the 
highlands  of  Peru,  particularly  in  the  Uru- 
bamba  yall^  from  the  headwaters  at  La 
Baya,  elevation  14,150  feet,  to  Santa  Ana, 
3,000  feet  This  work  was  done  by  Dr.  0.  H. 
Eigenmann  and  Miss  Adele  Eigenmann. 
Collections  were  made  in  the  upper  Huallaga 
basin  between  its  headwaters  about  Cerro  de 
Pasco  and  Gk>yllarisquisca  down  to  near  .Tingo 
Maria,  1,800  feet,  mostly  by  the  present 
writer.  Further  collections  were  made  from 
Lake  Junin,  13,500  feet,  near  Oerro  de  Pasco, 
in  the  Mantaro  basin  to  Huancayo,  10,500 
feet»  by  myself  and  the  Eigenmanns.  Col- 
lections were  also  made  from  the  headwaters 
of  the  Tarma  Biver  at  Tarma,  10,000  feet, 
down  to  La  Merced,  about  2,500  feet,  by  the 
Eigenmanns.  The  Irwin  Expedition  thus 
collected  in  the  headwaters  of  the  Huallaga 
and  Ucayali  Bivers  from  their  sources  to  the 
neighborhood  of  2,000  feet  above  sea  leveL 

In  May  of  1920  I  started  on  the  so-called 
Centennial  Expedition  of  Indiana  University 
to  carry  the  surv^  of  the  fish  fauna  to  the 
lower  levels  of  the  rivers  of  eastern  Peru. 
The  expedition  was  assisted  by  a  grant  from 
the  Bache  Fund  of  the  National  Academy  of 
Sciences,  and  by  the  hearty  cooperation  of 
the  Peruvian  government,  which  provided 
free  transportation  and  other  assistance  within 
Peru. 

The  writer  traveled  alone,  so  far  as  the 
English-speaking  personnel  of  the  expedition 
is  concerned,  depending  solely  upon  local  aid. 


At  times  help  was  volunteered  by  interested 
individuals  or  solicited  from  the  local  au- 
thorities, civil  and  military.  Three  weeks  of 
the  initial  portion  of  the  trip  (from  the 
Peren^  to  the  Ucayali)  were  spent  in  com- 
pany with  Professor  J.  Chester  Bradley  and 
Dr.  W.  T.  M.  Forbes,  of  the  Cornell  Ento- 
mological Expedition. 

The  plan  of  the  present  expedition  has  been 
to  collect  as  exhaustively  as  x)Osible  the  fishes 
of  a  few  suitable,  representative  localities  in 
the  basins  of  the  above-named  rivers,  com- 
prised for  the  most  part  within  the  great  De- 
partment of  Loreto.  Entering  by  Lima,  Tarma 
and  La  Merced,  the  writer  began  where  the 
Irwui  Expedition  left  off  two  years  ago,  and 
crossed  to  the  head  of  navigation  of  the  Pichis- 
Pachitea-Ucayali  system  by  the  Via  Central. 
Ten  days  were  required  to  traverse  the  final 
200  kilometers  of  this  atrocious  trail.  It  is 
an  endless  succession  of  mudholes,  yet  the 
principal  and  almost  sole  means  of  commimi- 
cation  between  coastal  Peru  and  her  trans- 
andine  provinces. 

No  real  hardship  is  involved  in  making  this 
joum^,  thanks  to  the  series  of  government 
tamhos,  or  shelter  houses,  at  convenient  dis- 
tances, which  cater  very  well  to  those  who 
come  well  recommended.  This  is  otherwise 
a  region  entirely  devoid  of  inhabitants. 

Ten  days  were  spent  at  Puerto  Bermudez. 
Two  days  by  canoe  brought  the  party  to  a 
point  on  the  Pichis  to  which  the  steam  mail 
launch  could  ascend.  Thenceforward  travel 
was  chiefly  by  laundies,  mail  and  commercial, 
which  abound  in  Loreto;  the  shorter  trips 
into  tributary  streams  and  lakes  were  made 
in  dugouts.  A  month  was  devoted  to  the 
vicinity  of  Contamana  on  the  lower  Ucayali, 
a  fortnight  to  the  Puinahua  and  Pacaya, 
and  an  equal  period  to  the  region  of  Iquitos. 
The  markets  of  Iquitos  are  in  season  very 
well  supplied  with  fresh  fish  of  great  variety. 
Another  month  was  spent  m  cruising  the 
upper  Maranon  from  Iquitos  to  the  Pongo 
de  Manseriche,  and  the  tributaries  Tigre  and 
Morona.  A  three-we^  sojourn  in  and  about 
Yurimaguas  allowed  an  examination  of  the 
lower  Huallaga,  the  third  of  four  great  rivers 
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of  PeruYian  Amazonia.  I  had  during  the 
Irwin  Expedition  collected  on  the  upper  por- 
tion of  this  riTer. 

These  streams,  the  Ucayali,  Maranon^  and 
Huallaga,  are  comparable  in  size  to  the  Ohio 
at  flood  stage.  All  arise  in  the  Andes  and 
form  a  vast  confluent  flood  plain  i>arallel  to 
the  mountains,  and  500-600  miles  in  extent. 
Though  2,000-2,500  miles  from  the  mouth  of 
the  Amazon,  this  plain  is  only  400  feet  above 
sea  leveL  In  all  this  stretch  there  is  very 
little  topographic  relief.  The  annual  fluctua- 
tion in  level  of  the  Amazon  at  Iquitos  is  40 
feet.  The  annual  inundation  therefore  extends 
far  inland  from  the  rivers.  Large  numbers  of 
cut-off  lakes  icochas)  with  their  connecting 
cana8  form  a  network  throughout  the  ^stem, 
which  becomes  one  body  of  water  with  the 
coming  of  winter  rains.  Most  of  them  are 
dead-water  bayous  of  varying  dimensions. 
There  are  almost  no  brooks — ^all  depressions 
iquehradaa)  only  serving  to  receive  the  back- 
water of  the  rivers.  The  smaller  tributary 
rivers  vary  greatly  in  their  flow  at  all  sea- 
sons, fluctuating  both  with  the  local  rainfall 
and  with  the  level  of  the  outlet  A  stream 
flowing  very  rapidly  now  may  display  almost 
no  current  within  a  few  hours,  or  vice  versa. 

The  extent  of  the  navigable  portion  of  the 
streams  in  Peru  is  much  greater  than  in  most 
Brazilian  streams.  Many  of  the  latter  are 
interrupted  not  far  from  their  mouths  by  im- 
passible rapids.  The  Brazilian  river  basins 
are  sharply  separated  from  each  other  by 
chains  of  hUls.  To  the  Loretan  the  slightest 
rise  is  a  cerro— mountain.  Any  stretch  of 
terrain  not  inundated  is  an  aUwra.  Every 
riffle  is  a  pongo — ^rapid.  Within  the  past  few 
years  even  the  redoubtable  Pongo  de  Man- 
seriche^  by  which  the  Maraflon  breaks  through 
its  last  chain  of  the  AndeSy  has  been  passed 
by  no  fewer  than  five  steam  launches.  It  has 
always  been  risked  by  raft  and  canoe. 

The  above  conditions  allow  many  species 
of  fish  from  the  lower  Amazon  to  become  dis- 
tributed to  the  very  foot  of  the  AndeSy  and 
throughout  oriental  Peru.  One  finds  many 
fishes  extending  from  one  extremity  of  Loreto 
to  the  other. 


With  the  annual  subsidence  of  the  water 
there  is  of  course  everywhere  a  local  sorting 
of  species  according  to  inref erred  habitat. 
Thus  in  a  given  stream  one  may  not  obtain 
more  than  two,  three,  or  half  a  dozen  species 
at  the  same  time.  Barely  are  more  than  this 
number  brought  up  in  a  single  haul  of  a 
seina  (Bates  called  attention  to  this  fact 
seventy  years  ago.)  The  cochas  usually  pro- 
duce more  species,  but  spaced  pretty  well 
apart  To  get  them  all  one  must  draw  the 
seine  many  times  in  various  parts  of  the  lake. 
The  common  fish  that  one  is  obliged  to  reject 
may  surfeit  even  one's  native  helpers.  There 
is  a  pretty  rigid  assorting  of  fishes  into  river 
and  lake  forms,  despite  the  fiuvial  origin  of 
the  lakes,  and  despite  the  inundations. 

The  great  diversity  of  arboreal  animals  on 
the  land  is  paralleled  in  the  water  by  the 
large  number  of  families  of  fishes  and  of 
aquatic  mammals  represented.  The  region  is 
yet  virtually  tourist-free.  One  may  journey 
by  steamers  and  launches  without  seeing 
much  of  the  teeming  life  of  forest  and  river, 
or  of  primitive  human  lifa  Only  in  the 
tributary  streams,  traveling  by  canoe,  does 
one  encounter  them.  Here  the  dolphin,  man- 
atee, otter,  alligator,  capybara,  tapir,  etc.» 
still  abound,  and  one  comes  surprisingly  near 
seeing  all  the  animals  which  he  had  hoped  to 
encounter. 

The  year  1920  was  remarkable  for  its  un- 
usual rainfalL  Not  only  was  the  curve  for 
the  dqpth  of  the  Amazon  at  Iquitos  higher 
throughout  April  and  May  than  for  many 
years,  but  also  throughout  the  dry  season. 
The  lowest  stage  reached  was  some  seven  feet 
higher  than  the  mean  minimum  depth. 

The  exceptional  inundation  of  April  and 
May  had  destroyed  much  of  the  crops.  There 
was  a  serious  shortage  of  all  staples  (plan- 
tains, beans,  yucca,  rice,  eta)  and  consider- 
able hardship  among  the  improvident  At  no 
time  were  the  sand  bars  of  the  Maranon  or 
Amazon  exposed.  This  of  course  affected  the 
fishing  industry.  Seining  was  made  much 
more  difficulty  while  throw-net  fishing  was 
probably  increased,  due  to  the  concentration 
of  the  mijanoM,  schools  of  shore  fish.    Much 
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of  the  time  the  fish  had  taken  to  the  monie, 
or  thicket,  when  the  overflow  of  cocha  and 
quehrada  reached  into  the  forest  While  the 
fish  are  in  the  woods,  the  Loretan  abandons 
his  diet  of  fresh  fish,  and  resorts  to  his  sup- 
ply of  the  dried. 

Certain  fishes  are  very  abundant.  But 
there  is  an  increasing  scarcity  of  others.  The 
famed  pirarucu  (paiche  of  Peru)  has  un- 
doubtedly been  exterminated  from  certain 
regions.  In  the  Chanchomayo  dynamiting  has 
greatly  reduced  the  river  fishes.  The  govern- 
ment has  now  found  it  possible  to  prevent 
the  sale  of  dynamite  to  the  poor  thereabout, 
but  has  found  no  way  of  curbing  the  x>racti8e 
of  dynamiting  on  the  part  of  the  wealthy  and 
influential.  Poisoning  streams  wholesale  by 
means  of  the  crushed  root  of  the  native 
poison  plant  cube  is  prohibited  by  law.  But 
this  method  continues  to  prevail  wherever 
cube  is  available,  notably  in  the  tributaries  of 
the  HuaUaga,  the  smaller  of  which  are  nearly 
depopulated  of  fish. 

Some  birds  are  also  rapidly  becoming 
scarce,  especially  the  egrets,  whose  plumes  are 
marketed.  Two  brothers  Hoyle  of  Contamana 
have  secured  recently  a  government  monopoly 
of  the  plume  trade  of  the  TTcayali.  They  are 
bound  by  its  terms  to  develop  the  fisheries  of 
the  Ucayali,  first  as  a  means  of  rearing  fish 
to  feed  the  egrets,  and  secondarily  for  the 
sake  of  restocking  the  streams.  How  to  en- 
force Tcsp&st  of  their  charter,  and  how  to 
develop  a  fisheries  industry  from  nothing, 
without  experience,  are  two  large  inroblems 
confronting  the  concessionaires.  They  do  not 
seem  to  regard  it  a  difficult  matter  to  secure 
a  revocation  of  the  American  law  forbidding 
the  importation  of  egret  to  this  country. 

Seventy  years  ago  Bates  predicted  the 
rapid  extinction  of  the  turtles  of  the  Amazon. 
In  spite  of  an  enormous  consumption  of  tur- 
tles and  eggB  that  has  continued  from  that 
day  to  this,  they  are  still  very  abundant 
Petroleum  has  replaced  turtle  oil  since  that 
time^  but  turtle  egg8»  meat,  and  viscera  con- 
tinue to  be  favorite  articles  of  food. 

An  efFort  was  made  by  the  expedition  to 
confirm  ihe  wideiQxread  urinophilous  reputa- 


tion of  the  candiru  Icamero  of  Peru).  A 
Briggs'  lead-in  trap  properly  baited  was  fre- 
quently placed  in  rivers  in  the  hope  that  it 
might  demonstrate  such  a  tropism.  This  was 
never  successful.  Nor  did  careful  inquiry 
ever  lead  to  the  finding  of  an  authentic  case 
of  parasitism  of  man  by  this  fish.  That  it  is 
strongly  tropic  to  flesh  or  blood  has  been 
demonstrated. 

Politically  and  economically  eastern  Peru 
is  in  an  unpromising  stata  Its  isolation  from 
maritime  Peru  leads  to  prohibitive  transporta- 
tion costs  in  that  direction.  Thus  all  the 
business  of  the  region  is  thrown  to  the 
Amazon.  The  shipping  companies  of  the 
Amazon  and  the  commercial  houses  of  Iquitos 
control  the  economic  life  of  the  country.  The 
country  is  still  so  new  as  to  be  in  its  period 
of  destructive  exploitation,  and  by  reason  of 
its  remoteness  can  not  compete  in  the  world 
markets  on  any  other  basis.  Due  to  the  low 
I)08t-war  price  of  cotton,  the  people  are  turn- 
ing from  agriculture  to  the  more  or  less  for- 
lorn hope  of  developing  gold  and  petroleum. 

The  Oriente  of  Peru  was  not  found  by  the 
writer  to  be,  as  we  are  encouraged  to  believe, 
wholly  a  land  of  dismal  forests,  swamps, 
noxious  animals,  and  fevers.  All  these  ele- 
ments are  present  in  quantity,  certainly,  but 
by  no  means  imiversally  distributed.  Only 
once  have  I  seen  a  large  boa,  and  very  few 
small  snakes.  Mr.  Mitchell  of  Yurimaguas 
states  that  he  has  seen  but  four  boas  in  twenty 
years'  residence  in  Amazonia.  Some  rivers, 
e,g.,  the  Pacaya,  are  full  of  alligators,  but 
many  rivers  have  almost  none.  Only  one 
region  visited,  that  of  the  upper  Marafion, 
was  badly  infested  with  fever.  Insect  pests 
were  numerous,  and  of  many  sorts,  but  not  so 
intolerable  as  often  represented  by  travelers. 

The  realization  of  Humboldt's  dream  does 
not  seem  imminent  Such  difficulties  as 
those  of  transportation,  climate,  inundation, 
and  an  untaught^  u;uambi,tions  population, 
must  be  overcome  before  Peruvian  Amazonia 
shall  come  to  her  own. 

Wn^LiAM  Bat  Allen 
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SCIENTIFIC  EVENTS 

ILLINOIS  STATE  PARKS 

The  following  bill  was  introduced  in  the 
House  by  Mr.  Kaufmann  on  March  8: 

Section  1.  Be  it  enaotod  by  the  people  of  the 
Btate  of  IHinodlBi  represented  in  the  general  as- 
sembly: The  Department  of  Public  Works  and 
Buildings  shall  have  control,  supervfision  and  man- 
agement of  aU  etate  parks,  already  established  or 
acquired  hereafter. 

Seo,  IS,  The  department  may  purchase,  lease,  re- 
ceive by  dotuBltion  or  devise  or  take  options  on 
tmets  of  lands  euiitaible  for  public  parks,  forests, 
game  and  fish  preserves,  and  experiment  and  in- 
vestigatiion  stations.  The  department  may  also  ac- 
qiure  by  condemnation  proceedings  in  the  name  of 
^e  state  of  Illinois  under  the  laws  regulating  to 
eminent  domain.  Such  proceedings  shall  be  eon- 
duoited  by  the  Attorney  G^eneml  at  the  request  of 
the  department. 

See,  3.  From  time  to  time  as  tracts  of  land  are 
acquired,  the  department  shaU  establish  public 
parks,  pvUic  playgrounds,  forests,  game  and  fish 
preserves,  and  experiment  stations.  It  shall  im- 
prove and  beaut&fy  such  tracts  of  land  and  bodies 
of  water  and  provide  for  making  them  accessible 
to  the  general  public  by  improved  highways,  lead- 
ing to  and  driveways  within  such  tracts. 

See,  4.  The  tracts  of  land  acquired  for  the 
state  by  the  Department  shall  be  kept  in  their  nat- 
urail  state  of  beanty  and  only  necessary  structures 
or  structures  expressly  authorized  by  law  shall  be 
erected  therein.  State  parks  and  preserves  shall 
not  be  operated  for  pecuniary  profit,  nor  conces- 
silons  for  the  use  of  them,  or  any  part  of  them,  or 
of  any  buildings,  be  leased  or  rented  to  persons 
for  the  carrying  on  of  any  bus&neas. 

See.  6.  The  depaitment  shall  have  all  necessary 
power  to  secure  the  proper  control  and  policing  of 
the  state  parks  and  preserves  and  shall  take  all 
necessary  measures  for  the  preservation  of  state 
property.  It  shall  appoint  such  custoditans  and 
park  poMce  as  iit  may  deem  necessary,  and  shall 
make  reasonable  rules  for  the  regudaljon  of  the 
use  of  such  state  parks  by  the  public.  Begula- 
tions  and  rules  for  the  conduct  of  the  general 
puiblic  may  be  posted  in  conspicuous  places  in  the 
state  parks. 

See,  6.  Whoever:  (1)  Wilfully  destroys,  in- 
jures or  deflaces  a  guide-post,  sign,  fence,  enclos- 
ure or  structure  within  a  sMete  park  or  preserve;  or 
(2)  Wilfully  destroys,  injures  or  removes  a  tree. 


shrub  or  plant  or  flower  within  a  state  park  or 
preserve;  or  (3)  Violates  any  reasonable  legula- 
tlon  adopted  by  the  department  and  pvbfished  by 
posting  in  conspicuous  plaoes,  is  guilty  of  a  mis- 
demeanor and  shall  be  pumshed  by  a  fine  of  not 
less  than  five  dollars  and  not  more  than  one  hun- 
dred dollars  or  by  imprisonment  for  not  more  than 
three  monltbs  or  by  both  fine  and  imprisonment. 

See.  7.  That  Sections  1,  2,  5,  6,  7,  8,  8i,  10  and 
11  of  "An  Act  in  relation  to  the  acquisition,  con- 
trol, maintenance,  improvements  and  protection  of 
state  parks,  and  making  an  appropriation  to  carry 
into  eifeet  the  provirions  of  this  Act,"  approved 
June  10,  1911,  in  force  July  1,  1911,  as  amended, 
are  repealed. 

See.  8,  There  is  appropriated  to  the  Depart- 
ment of  Public  Works  and  BuJldings,  the  sum  of 
five  hundred  thousand  dollars  ($500,000)  for  the 
biennium  commencing  July  1,  1921,  two  hundred 
and  fifty  thousand  dollars  ($250,000)  for  the  first 
year,  and  two  hundred  and  fifty  thousand  dollars 
($250,000)  for  the  second  year,  for  the  acquisi- 
tion and  improvement  of  tracts  of  land  and  the 
establishment  thereon  of  parks,  preserves  and  ex- 
periment stations,  as  provided  in  this  Act,  and 
improvement  of  tracts  of  land  and  the  establish- 
ment thereon  of  parks,  preserves  and  experiment 
stations,  as  provided  in  this  Act. 

See.  9,  This  appropriation  is  subjeet  to  the 
provisions  of  "An  Act  in  relation  to  State 
finance,"  approved  June  10,  1919,  in  force  July  1, 
1919. 

INDUSTRIAL  FELLOWSHIPS   OF  THB  MELLON 
INSTITUTE 

Thb  following  table  preeents  the  number  of 
industrial  fellowships  which  haTO  been  founded 
in  the  institute  from  March  to  March  of  each 
year,  1911  to  1921;  the  number  of  industrial 
fellows  (research  chemists  and  engineers)  who 
have  been  employed;  and  the  total  amounts 
of  money  contributed  for  their  maintenance 
by  the  industrial  fellowship  donors  (indus- 
trialists and  associations  of  manufacturers). 

The  total  amount  of  money  contributed  by 
industrial  firms  to  the  institute  for  the  ten 
years  ending  March  1,  1921,  was  $1,584,273. 
During  the  ten  years,  the  institute  itself  ex- 
pended approximately  $470,000  in  taking  care 
of  overhead  expenses — salaries  of  members  of 
the  permanent  staff  and  office  force,  mainten- 
ance of  the  building,  purchase  of  books  and 
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Number  Of 
FeUowi 

24 
30 

Total  Founda- 
tion SUIIM 

$  39,700 
54,300 

37 
32 
63 
65 

78,400 

61,200 

126,800 

149,100 

64 

172,000 

77 
83 
83 

238,245 
293,680 
320,848 

the  above  sums,  an  amount  of  mon^  now 
aiyparatus,  etCL — in  connection  with  the  opera- 
tion of  the  industrial  fellowships.  Besides 
this  amount^  the  building  and  permanent 
equipment  of  the  institute,  represent  an  in- 
vestment of  about  $350,000.  In  addition  to 
running  into  several  million  dollars,  has  been 
spent  by  the  industries  in  developing  into 
large  scale  manufacture  various  processes 
worked  out  at  the  institute. 


Number  of 
Mareh  to  March         Fellowililps 

1911-1912 11 

1912-1913 16 

1913-1914 21 

1914-1916 21 

1915-1916 36 

1916-1917 42 

1917-1918 42 

191&-1919 47 

1919-1920 47 

1920-1921 48 


APPOINTMBNTS   COMMITTEE    FOR    RUSSIAN 
SCIENTIFIC    AND    LITERARY    MEN 

The  following  appeal  has  been  issued  from 
the  International  Besearch  Council,  Burling- 
ton House,  London* 

Many  Bimiaaff,  ditftingnirfied  in  various  brandies 
of  learning,  are  at  pmseoft  seattered  over  Euro- 
pean eoontries.  Some  of  tlieni  are  destitute,  otben 
are  earning  a  preoariona  liveHbood  by  work  in 
wUeh  they  have  no  oppoitunity  of  exercising  their 
paitienkr  capahcliitiee,  while,  at  the  eame  time,  the 
world  at  taffge  is  loriiag  the  benefit  of  their  knowl- 
edge and  aptitude. 

With  the  view  of  aaaisting  our  nnifortunate  col- 
leagues we  have  formed  ouiaelves  into  a  oommittee, 
the  object  of  which  is  to  bring  their  names  and 
qualifications  to  the  notice  of  universities  and  other 
dnetitutions  which  may  be  able  to  offer  them  suit- 
able employment. 

We  feel  that  we  mtay  count  upon  your  sympathy, 
and  in  the  hope  that  you  may  be  able  to  help,  we 
are  forwarding  a  list  of  names,  at  present  known 
to  us,  of  thoee  who  wouild  gratefully  accept  posi- 
tions where  they  could  continue  the  work  to  which 
th^  have  devoted  their  lives. 

The  committee  will  have  its  central  ofllce  in  Lon- 
doUy  but  it  is  proposed  (thiot  cooperation  between 
diiferent  countries  be  secured,  edlther  by  the  for- 


mation of  similar  conunttteee,  or  by  the  eooption  of 
corresponding  members. 

The  committee  consists  of  Sir  Arthur 
Schuster,  F.R.S.,  foreign  secretary.  Royal 
Society  (Chairman) ;  Viscoimt  Bryce,  F.R.S.; 
Sir  Richard  Gregory,  editor  of  Nature;  Sir 
Frederick  Kenyon,  president  of  the  British 
Academy;  Charles  Scott  Sherrington,  presi- 
dent of  the  Royal  Society;  Ernest  H.  Star- 
ling, F.R.S.,  ixrofessor  of  physiology*  Univer- 
sity of  London;  Sir  Paul  Vinogradoff,  F.B.A., 
professor  of  jurisprudence,  University  of  Ox- 
ford, and  Charles  J.  Martin,  FJl.S.,  director. 
Lister  Institute,  London  (Hon.  Secretary). 

THE  VISIT  OF  MADAME  CURIE 

The  following  diemical  societies  have  axh 
pointed  committees  to  make  arrangements  for 
the  reception  of  Madame  Curie  next  May: 

The  American  CK&micdl  Sooiety:  "Edgax  F. 
Smith,  ehawTnan,  L.  H.  Baekdand,  Marston  T. 
Bogert,  WUder  D.  Bancroft,  Ghas.  F.  Ohaa^er, 
Chas.  H.  Henty,  8.  0.  Lind,  W.  H.  Nichols,  Omw. 
L.  Parsons^  W.  A.  Noyes,  Ira  Bemsen,  T.  W.  Bich- 
ards,  J.  E.  Zanetti,  B.  B.  Boltwood. 

The  American  Blectrochemical  Sooiety:  W.  S. 
Landis,  ehairman,  H.  B.  Goho,  Colin  G.  Fink,  £.  P. 
Matliewson,  J.  W.  Richards. 

The  SociiU  de  Chimie  InduetrieUe,  American 
Section:  George  F.  Kunz,  chairman,  L.  H.  Baeke- 
land,  M.  T.  Bogert,  0.  A.  IHvemus,  J.  E.  Zanetti 

The  Sooiety  of  Chemical  Induetry,  American 
Section:  8.  B.  Church,  chairman,  H.  G.  Garrell, 
Chas.  H.  Herty,  B.  H.  McKee,  Allen  Bogere. 

The  Chemists'  Cluh  of  New  York  City:  J.  E.' 
Zanetti,  chairman,  Saiwood  Hendrick,  M.  T.  Bogert, 
J.  E.  Teeple,  Boston  Stevenson,  8.  A.  Tuoker. 

As  Madame  Curie  is  expected  to  be  but  a 
very  short  time  in  New  York  City,  and  as  it 
would  be  impossible  for  her  to  attend  func- 
tions given  by  any  of  the  individual  societies, 
the  above  named  committees  have  appointed  an 
Executive  Committee,  consisting  of  Edgar  F. 
Smith,  chairman,  W.  S.  Landis,  vice-chair- 
man, S.  R.  Church,  Oeorge  F.  Kunz,  J.  E. 
Zanetti,  secretary-treasurer,  to  arrange  for  an 
entertainment  to  be  given  by  all  of  the  above 
named  societies. 
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The  committee  has  decided  to  give  a  lunch- 
eon in  honor  of  Madame  Curie  at  the  Hotel 
Waldorf  Astoria  on  Tuesday,  May  17,  and 
invitations  have  been  sent  to  all  the  members 
of  these  societies  living  in  and  around  New 
York.  The  headquarters  of  the  committee 
are  at  The  Chemists'  Club,  52  East  4l8t 
Street,  New  York. 

President  Harding  has  through  Mr.  Arthur 
Brisbane  subscribed  fifty  dollars  to  the 
Madame  Curie  Radium  Fund.  He  writes:  "  I 
am  so  anxious  about  the  success  of  the  pro- 
gram to  present  to  this  distinguished  woman 
a  gram  of  radium  that  I  would  like  to  have 
a  small  part  toward  making  the  necessary 
provision." 

LECTURES    BY    PROFESSOR    EINSTEIN 

Although  Professor  Einstein  came  to  the 
United  States  primarily  in  the  interests  of 
the  Zionist  movement,  he  is  giving  scientific 
lectures  at  various  universities.  On  April  15, 
he  lectured  in  German  on  the  theory  of  rela- 
tivity at  Columbia  University,  under  the 
auspices  of  the  departments  of  mathematics, 
physics,  astronomy  and  philosophy,  being  in- 
troduced by  Professor  Pupin.  Professor  Ein- 
stein was  awarded  the  Barnard  medal  by 
Columbia  University  last  year  on  the  recom- 
mendation of  the  National  Academy  of 
Sciences. 

On  April  18,  19,  20  and  21,  Professor  Ein- 
stein gave  four  lectures  before  the  College 
of  the  City  of  New  York  on  the  following 
subjects:  "The  *  special*  relativity  theory;*' 
"Generalized  relativity  and  gravitation;** 
"The  physical  significance  of  entropy  and 
quanta;"  "Light-ether  and  radiation.** 

Princeton  Universitt  has  arranged  five 
lectures  on  the  theory  of  relativity  on  the 
afternoons  from  May  9  to  18,  the  subject  of 
these  lectures,  which  will  be  delivered  in  Ger- 
man, are  first  and  second  "  Generalities  on  the 
theory  of  relativity,**  (without  going  deeply 
into  the  mathematical  symbolism) ;  third 
"  Special  theory  of  relativity,'*  fourth  "  Gen- 
eral theory  of  relativity  and  gravitation,** 
fifth  "  Cosmological  speculations.**  Scientific 
men  are  invited  to  the  lectures.     Admission 


will  be  by  ticket,  application  for  which  should 
be  forwarded  to  Professor  H.  D.  Thompson, 
Princeton,  N.  J. 


SCIENTIFIC  NOTES  AND  NEWS 

The  American  Philosophical  Sociely  is 
meeting  in  Philadelphia  on  Thursday,  Friday 
and  Saturday  of  the  present  week.  The  even- 
ing address  is  by  Professor  James  H.  Breasted, 
of  the  University  of  Chicago.  The  National 
Academy  of  Sciences  meets  at  Washington  on 
Monday,  Tuesday  and  Wednesday  of  next 
week.  The  Prince  of  Monaco  will  make  an 
address  in  the  U.  S.  National  Museum  on 
Monday  evening. 

Dr.  F.  B.  Jewett,  chief  engineer  of  the 
Western  Electric  Company  and  formerly  pro- 
fessor of  physics  and  engineering  at  the 
Massachusetts  Institute  of  Technology,  has 
been  elected  a  vice-president  and  director  of 
the  company.  He  will  continue  his  present 
work  in  charge  of  the  technical  forces  of  the 
telephone  manufacturing  industry. 

Dr.  Warner  Jackson  Morse  has  been  ap- 
pointed director  of  the  Maine  Agricultural 
Experiment  Station.  Since  1906  he  has  been 
connected  with  the  Experiment  Station,  serv- 
ing as  plant  pathologist  since  1909.  Dr. 
Morse  succeeds  Charles  D.  Woods,  the  cir- 
cumstances of  whose  relations  to  the  trustees 
have  been  stated  in  Soienoe. 

The  governor  of  Massachusetts  has  recom- 
mended to  the  executive  council  Dr.  Richard 
P.  Strong,  who  holds  the  chair  of  tropical 
medicine  at  the  Harvard  Medical  School,  as  a 
member  of  the  Public  Health  Council,  BostoiL 

Dr.  William  E.  Musqrave  has  resigned  as 
director  of  the  University  of  California  Med- 
ical School  to  accept  the  secretaryship  of  the 
state  medical  society  and  will  edit  the  Caiir 
fomia  State  Journal  of  Medicine.  Dr.  Mus- 
grave  will  continue  his  directorship  of  ihe 
Children*s  Hospital 

Dr.  J.  T.  Willard,  dean  of  general  science 
and  vice-president  of  the  Kansas  State  Agri- 
cultural College,  has  been  elected  president  of 
the  Kansas  Besearch  CoundL     Dr.  W.  A. 
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LippinoDtt^  inrof  easor  of  animal  husbandry  at 
the  ooUege,  has  been  elected  seoretaiy. 

Dr.  George  EL  Shull,  of  Princeton  Univer- 
sity, has  been  apipointed  delegate  of  the  Amer- 
ican Philosophioal  Society  to  the  second  In- 
ternational Congress  of  Eugenics,  which  will 
be  held  in  New  York  Oily  in  September. 

At  its  last  meeting  the  Bumford  Committee 
of  the  American  Academy  of  Arts  and  Sci- 
ences voted  an  appropriation  of  $200  to  Pro- 
fessor Alpheus  W.  Smith,  of  the  Ohio  State 
University,  in  aid  of  his  researdh  on  the  Hall, 
Nemsrt;  and  allied  effects. 

The  prize  of  25,000  marks,  established  two 
years  ago  by  the  late  Berlin  bacteriologist.  Pro- 
fessor Hans  Aronson,  has  been  awarded  to  Pro- 
fessor von  Wassermann,  for  his  investigations 
on  the  Wassermann  reaction. 

Dr.  F.  H.  ECatch  has  been  appointed  tech- 
nical adviser  to  the  British  Mines  Department 
on  questions  relating  to  the  metalliferous  min- 
ing industry. 

We  learn  from  Nature  that  at  the  anniver- 
sary meeting  of  the  Boyal  Irish  Academy  on 
March  16  Professor  Sydney  Young  was  elected 
president  in  succession  to  the  Beverend  Dr. 
Bernard,  provost  of  Trinity  College,  Dublin. 
Professor  0.  S.  Sherrington,  president  of  the 
Boyal  Society,  was  declared  an  honorary  mem- 
ber in  the  section  of  science  under  the  statute 
by  which  presidents  of  the  Boyal  Society  are 
honorary  members  of  the  academy. 

At  the  annual  general  meeting  of  the  Bay 
Society  on  March  10  the  following  officers 
were  reelected:  Presideni:  Professor  W.  0. 
Mcintosh.  Treasurer:  Sir  Sidney  F.  Harmer. 
Secretary:  Dr.  W.  T.  Caiman.  The  Bight 
Hon.  Lord  Bothschild  was  elected  a  vice-presi- 
dent, and  Mr.  E.  E.  Oreen,  Mr.  Chas.  Oldham, 
and  Sir  David  Prain  were  elected  new  members 
of  the  counciL 

Dr.  and  Mrs.  N.  L.  Brftton,  of  the  New 
York  Botanical  Oarden,  accompanied  by  Dr. 
F.  J.  Seaver,  have  gone  to  Trinidad,  in  order 
to  continue  the  botanical  exploration  of  that 
island.  They  expect  to  return  about  the  first 
of  May. 


Professor  F.  L.  Stevens,  of  the  Univer- 
sity of  Illinois,  will  go  to  Honolulu  about  the 
first  of  May  to  spend  several  months  studying 
and  collecting  Hawaiian  fungi,  and  arrang- 
ing the  myoological  collection  of  the  Bishop 
Museum. 

J.  W.  GmLET^  assistant  curator  of  verte- 
brate paleontology  at  the  National  Museum, 
has  gone  for  a  two-month  exploration  trip  in 
Arizona,  California  and  Nebraska,  for  die 
United  States  Geological  Survey  and  to 
secure  fossil  mammals  for  the  museum 
collection. 

**  A  LAKE  as  a  going  concern  "  was  the  sub- 
ject of  an  address  by  President  £.  A«  Birge, 
of  the  University  of  Wisconsin  at  the  an- 
nual dinner  of  the  Wisconsin  Academy  of 
Science,  Arts  and  Letters,  held  at  the  Uni- 
versity Club,  Madison,  on  Aixril  16.  Dr.  Birge 
is  the  retiring  president  of  the  academy. 

Dr.  Lttdwik  Silberstein,  Besearch  Labora- 
tory, Eastman  Kodak  Company,  will  give  a 
major  course  in  physics  at  the  University  of 
Chicago  during  the  summer  quarter,  1921.  It 
will  deal  with  the  theory  of  relativity,  gravi- 
tation and  electro-magnetisnL 

Dr.  Albert  H.  Eberlino,  of  the  Bocke- 
f eller  Institute  for  Medical  Besearch,  lectured 
at  Mount  Holyoke  College  on  April  8,  on 
^  Cultivation  of  tissues  in  vitro,  wiHi  lantern 
slide  demonstration." 

A  LECTURE  was  delivered  April  11,  1921,  be- 
fore the  Bochester  Historical  Society  on  the 
subject  ''Explorations  in  China"  by  Fred- 
erick G.  Clapp.  The  same  speaker  addressed 
the  Bochester  Engineering  Society  at  lunch 
on  that  day,  the  subject  being  ''  Engineering' 
in  China."  Both  talks  were  illustrated  by 
lantern  slides. 

The  following  special  lectures  are  being 
given  at  5  p.m.  in  the  main  lecture  hall  of 
Cornell  University  Medical  College,  New 
York  City. 

April  11.  ''The  aioflneiiee  of  the  i«te  of  growth 
oa  flbnuituzail  ei&eieoey,"  Professor  Charies  B. 
Stockard. 
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April  19.  "An  informal  talk/'  Professor  F. 
Gowland  Hopkine. 

May  5.  "Glimpflee  backward  into  the  history 
of  metaboliam,''  Professor  Graham  Luak. 

May  9.  ''The  iwinary  augar  secretion,'*  Pro- 
fessor 8.  G.  Benedict. 

The  Dean  and  Chapter  of  Westminster 
Abbey  have  decided  to  place  a  bronze  medal- 
lion in  the  Abbey  as  a  memorial  of  Sir 
William  Bamsay. 

We  learn  from  the  Journal  of  the  American 
Medical  Association  that  at  a  recent  meeting 
of  some  of  Sir  William  Osier's  students,  an 
Osier  Memorial  Association  was  formed  for 
the  purpose  of  founding  an  Osier  memorial 
lectureship  at  the  University  of  California^ 
which  will  provide  for  an  annual  lecture  on 
a  scientific  subject  The  expense  will  be  met 
by  a  yearly  assessment  of  the  members  of  the 
association.  Dr.  George  H.  Whipple,  presi- 
dent of  the  California  Academy  of  Medicine^ 
has  advised  that  the  academy  will  be  glad  to 
cooperate  in  securing  lecturers  and  in  sharing 
the  expense.  Dr.  John  M.  T.  Finney,  Balti- 
more, has  accepted  an  invitation  to  deliver 
the  first  lectura 

On  February  24,  the  Berlin  Ophthalmolog- 
ical  Society  held  a  special  session  in  honor  of 
the  semicentennial  of  Albrecht  von  Oraefe^s 
death.  The  only  living  former  assistant  of 
Oraefe,  the  ophthalmologist  Professor  Julius 
Hirshberg,  now  seventy-eight  years  of  age, 
delivered  the  memorial  address. 

Dr.  Henrt  Platt  Oushing,  for  thirty  years 
professor  of  geology  in  Western  Reserve  Uni- 
versity, Cleveland,  and  for  about  the  same 
time  geologist  in  the  Adirondack  region  for 
the  Oeological  Survey  of  New  York,  died  on 
April  14. 

Thb  late  Harold  C.  Lloyd,  a  British  sub- 
ject residing  in  Sao  Paulo,  has  bequeathed 
all  his  property  in  Sao  Paulo  to  the  Institute 
Oswaldo  Cru£,  of  which  Professor  Carlos 
Chagas  is  director,  at  Manguinhos,  near  Bio 
de  Janeiro.  The  bequest  is  to  be  applied  ex- 
clusively to  promote  research  on  prevention 
and  treatment  of  infectious  diseases. 


Thb  appropriation  by  Congress  to  the 
Forest  Products  Laboratory,  at  Madison, 
Wis.,  has  been  increased  by  approximately 
$100,000. 

Bt  the  will  of  the  late  Dr.  Alexander  Muir- 
head,  F.B.:S.,  who  was  associated  with  Sir 
Oliver  Lodge  in  work  on  wireless  telegraphy, 
and  who  died  on  December  13,  aged  seventy- 
two,  the  Boyal  Society  of  London  receives  the 
sum  of  £3,000. 

WrTH  the  aid  of  a  gift  from  Dr.  Adolph 
Barkan,  emeritus  professor  of  the  Stanford 
Medical  School,  the  university  is  gathering  in 
the  Lane  Library  of  the  medical  school  in  San 
Francisco  a  collection  on  the  history  of  medi- 
cine. Dr.  Barkan  will  give  $1,000  a  year  for 
the  next  three  years,  to  which  the  university 
.will  be  able  to  add  from  the  income  from  cer- 
^tain  Lane  Library  Foundationa  $1,500  a  year, 
making  a  total  fund  of  $7,500,  all  of  which 
will  be  expended  on  ibooks  concerning  the  his- 
tory of  medicine.  Dr.  Barkan  is  now  in  Eu- 
rope and  he  has  employed  an  expert  to  ^id  him 
in  getting  together  this  collection.  Dr.  Bar- 
kan was  professor  of  structure  and  diseases  of 
the  eye,  ear  and  larynx  in  the  medical  school 
and  retired  from  active  teaching  in  1911.  He 
has  before  thiie  been  a  liberal  benefactor  of  the 
Medical  School  Library,  having  given  his  own 
library  dealing  with  the  subjects  in  his  own 
(Special  field,  together  with  $10,000  as  a  fund 
,for  the  purchase  of  other  books  on  these  sub- 
jects. 

Thb  thirty-second  session  of  the  Biological 
Laboratory  of  the  Brooklyn  L:istdtute  of  Arts 
and  Sciences,  which  is  located  at  Cold  Spring 
Harbor,  Long  Island,  New  York,  will  be  held 
next  summer.  The  regular  course  work  ex- 
tends from  July  6  to  August  16.  Courses  are 
given  in  field  zoology  by  Drs.  H.  £.  Walter,  of 
Brown  University;  S.  I.  Eomhauser,  of  Deni- 
son  University,  and  H.  M.  Parshley,  of  Smith 
College;  in  comparative  anatomy  by  Professor 
H.  S.  Pratt^  of  Haverford  College;  in  prin- 
ciples of  genetics  by  Professor  H.  S.  Fish,  of 
the  University  of  Pittsburgh;  in  systematic 
and  field  botany  by  Dr.  0.  £.  Jennings,  of 
the  University  of  Pittsburgh,  and  Mr.  C.  A. 
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Stitder;  in  advanced  botany  by  Dr.  J.  W. 
HarshbergeTy  Uniyersily  of  Pennfylvania. 
Opportonities  for  researdi  are  freely  open  to 
independent  inyestigators.  For  the  announoe- 
znent  address  the  Biolofirical  Laboratory  at 
Cold  Sprinfir  Harbor,  K  Y. 

The  twelfth  annual  meeting  of  The  Amer* 
ican  Oil  Ohemiata'  Society,  formerly  The 
Society  of  Cotton  Products  Analysts,  will  be 
held  on  May  16  and  17,  the  two  days  imme- 
diately preceding  the  twenty-fifth  Annual 
Convention  of  the  Inter-State  Cottonseed 
Crushers'  Association,  at  the  Congress  Hotel, 
Chicago.  Besides  the  several  committee  re- 
ix>rts  addresses  will  be  jnresented.  In  order  to 
conserve  time  for  discussion,  it  is  planned  to 
have  abstracts  of  all  committee  reports  in  the 
hands  of  the  members  at  the  meeting,  and  to 
request  that  the  discussion  of  these  abstracts 
be  prepared  in  writing  in  as  many  cases  as 
possible  The  annual  banquet  will  be  held 
Tuesday  evening.  The  local  committee  has 
arranged  a  number  of  trips  about  the  city  to 
points  of  general  interest  to  visitors  and  of 
special  interest  to  chemists. 

Undkb  the  auspices  of  the  Wild  Flower 
Preservation  Society  of  America  in  coopera- 
tion with  Community  Center  Department  of 
the  Public  Schools  the  following  lectures  have 
been  given  in  Washington: 

Feinmary*  9.  The  Ime  of  Boek  Creek  Park:  Dr. 
F.  Lamson-Seribner. 

Febmary  16  and  23.  Seeds,  fruits  and  Beedlings, 
Professor  F.  H.  Hillman. 

Mareh  2.  Boots  and  undergroond  steiDs:  Albert 
A.  HaTisen, 

March  9.  Stems,  bads  and  their  winter  study: 
Dr.  A.  S.  Hiteheoek. 

Mareh  16.  Leaf  shapes^  modifiesAions  and  fune- 
tions:  Dr.  Paul  Bartaeh. 

March  2&.  Flowers  and  their  functions:  P.  L. 
Bicker. 

March  30.  Where  wild  flowers  grow  and  why: 
Dr.  Edgar  T.  Wherry. 

Free  public  lectures  were  delivered  in  the 
Central  Display  Greenhouse  of  the  New  York 
Botanical  Garden  on  Sunday  afternoons  dur- 
ing April  at  3:15  o'clock,  as  follows: 


April  3.    Fiber  pkmts:  Dr.  A.  B.  Stout. 
April     10.    Milk-trees    and    other    laetiferouB 
plants:  Dr.  W.  A.  Murrill. 
April  17.    Air  plants:  Dr.  H.  A.  Glesson. 
April  24.    Desert  plants:  Mr.  G.  Y.  Nash. 

The  fifteenth  French  Congress  of  Medicine 
will  be  held  in  Strasbourg  from  October  8  to 
5,  under  the  chainnanship  of  Dr.  Bard,  pro- 
fessor of  clinical  medicine  in  the  University 
of  Strafibourg.  These  are  the  subjects  to  be 
discussed:  (1)  the  anatomic  and  functional 
adapitation  of  the  heart  to  pathologic  condi- 
tions of  the  circulation;  x>aper8  by  Dr.  Cottin, 
of  Strasbourg,  and  Dr.  Demeyer,  of  Brussels; 
(2)  glycemia;  papers  by  Professor  Ambard, 
iStradbourg;  Dr.  Chabanier,  Paris,  and  Dr. 
3audoin,  Paris;  and  (3)  antianaphylazis; 
papers  by  Professor  Widal,  Paris;  Drs.  Abrami 
and  Pasteur-Yallery-Badot^  Paris,  and  Dr. 
P6hu,  Lyons. 

Chemical  AhsiracU  has  in  process  of  print- 
ing a  Formula  Index  to  the  1920  volum&  The 
indexing  of  chemical  compounds  by  formulas, 
.which  is  done  in  addition  to  the  indexing  by 
names,  is  a  new  departure  for  a  chemical  ab- 
atract  journal  Thie  index  will  contain  about 
seven  thousand  entries. 

Thb  interchange  of  publications  between 
Germany  and  the  United  States,  which  was 
suspended  when  this  country  entered  the  World 
War  in  1917,  has  been  resumed  by  the  Interna- 
tional Exchange  Service  of  the  Smithsonian 
Institution. 

A  soiBNTiFio  expedition  to  Spitd)ergen  is  be- 
ing oiganized  by  Oxford  University,  wilb  the 
neoesfldty  of  procuring  £3,000  to  carry  out  the 
work. 

A  NBW  launch  for  use  at  lihe  Macbride  Lake- 
side Laboratory  of  the  University  of  Iowa  on 
Lake  Okoboji,  has  been  provided  by  a  gift  from 
Mr.  Felix  Hirschel,  of  Davenport. 

During  the  Boston  meeting  of  the  American 
Medical  Association  in  June  there  will  be  in 
the  room  used  for  exhibits  on  the  floor  of  the 
special  libraries  at  the  Boston  Public  Library, 
an  exhibit  of  early  texts  (Hippocrates  to 
Sydenham)  dealing  with  fevers  and  with  spe- 
cific infections.    These  will  be  arranged  in 
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chronological  order.  In  addition  to  the  texts, 
there  will  be  considerable  illustratiye  material 
touching  on  hospitalization  and  treatment,  the 
use  of  baths,  venesection,  new  remedies,  pest 
banners,  broadsides  and  medals,  also  Saint 
Eoch  and  Saint  Sebastian,  and  various  as- 
pects of  the  plague  and  syphilis  dealt  with  in 
the  graphic  arts.  General  texts  illustrating  the 
Greek,  Byzantine,  Mohammedan  and  medieval 
practise  in  fevers  will  occupy  half  of  the  space 
allotted.  The  other  half  will  contidn  tracts 
on  the  plague  and  syphilis,  original  descrip- 
tions, new  diseases  and  primary  treatises  on 
the  doctrine  of  contagium  vivum.  A  descrip- 
tive catalogrue  will  be  ready  for  distribution 
at  the  time  of  the  annual  session. 

The  London  County  Council  according  to 
the  British  Medical  Journal  has  adopted  the 
reconmiendations  of  the  committee  appointed 
by  the  Illuminating  Engineering  Society  to 
inquire  into  eyestrain  in  cinematograph  halls. 
These  recommendations  will  be  put  into  force 
at  once  so  far  as  new  halls  are  concerned,  and 
will  be  applied  to  existing  halls  as  opportunity 
offers.  The  chief  recommendation  sets  out 
the  limit  of  the  vertical  angle  of  view.  The 
committee  believes  that  ocular  discomfort 
arises  mainly  from  the  abnormal  angle  at 
which  very  often  the  ^es  of  spectators  are 
directed  upwards,  and  that  conditions  suitable 
for  the  eyes  would  be  secured  if  a  moderate 
value  for  the  angle  of  elevation  were  adopted. 
It  is  therefore  proposed  that  the  angle  of  ele- 
vation subtended  at  the  eye  of  any  person 
seated  in  the  front  row  by  the  length  of  the 
vertical  line  dropped  from  the  center  of  the 
top  edge  of  the  picture  to  the  horizontal  plane 
passing  through  the  observer's  eye  shall  not 
exceed  85  degrees.  In  some  of  the  London 
halls  this  condition  is  complied  with,  and  in 
others  it  is  approached,  but  in  others  again 
the  angle  in  question  exceeds  60  degrees. 

Nature  states  that  the  members  of  Mr.  L. 
H.  Dudley  Buxton's  expedition  have  now  re- 
turned from  a  stay  of  some  weeks  in  the 
Island  of  Malta.  The  object  of  the  expedi- 
tion was  to  collect  material  for  a  study  of  the 


physical  anthropology  of  this  island.  About 
1,000  adults,  men  and  women,  were  measured. 
The  fine  series  of  ancient  bones  which  Pro- 
fessor Zammit  excavated  in  the  HypogBsum 
at  Hal-Saflieni  and  elsewhere  was  collected 
together  and  measured.  A  long  series  of 
skeletal  remains  from  a  modem  ossuary  were 
also  examined.  A  special  visit,  lasting  for 
two  days,  was  paid  to  Gozo  by  Mrs.  Jenkinson 
and  Miss  Moss  to  work  at  the  physical  anthro- 
pology of  that  island.  The  expedition  has 
collected  an  immense  mass  of  valuable  mate- 
rial, which  will  take  some  time  to  arrange  and 
digest  As  soon  as  this  work  is  sufficiently 
far  advanced  Mr.  Buxton  hopes  to  submit  a 
preliminary  account  of  the  results  of  the  ex- 
pedition to  the  Hoyal  Anthropological  In- 
Btituta 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

By  the  will  of  Edmund  Cogswell  Converse, 
who  died  on  April  4  in  Pasadena,  California, 
Amherst  College  receives  a  bequest  of  about 
$250,000.  Of  this  amount  $200,000  will  be 
used  for  the  upkeep  and  development  of  the 
Converse  library,  for  the  building  of  which 
Mr.  Converse  donated  $250,000  in  1916,  the 
building  to  be  a  memorial  to  his  brother, 
James  B.  Conversa  The  remaining  $50,000 
of  the  bequest  will  be  used  to  establish  an 
Edmund  Cogswell  Converse  scholarship  fund. 

The  Journal  of  the  American  Medical  As- 
sociation writes  that  '^nmch  disappointment 
is  being  expressed  in  university  circles  in 
Toronto  at  the  failure  of  the  Ontario  govern- 
ment to  take  action  during  the  inresent  session 
of  the  legislature  on  the  report  of  their  own 
appointed  special  commissions  which  has  been 
inquiring  into  the  status  of  the  universities 
of  the  province.  As  the  University  of  Toronto 
expected  $1,000,000  from  the  Bockefeller 
Foundation  there  will  be  for  the  present  no 
available  funds  for  further  expansion  as  it 
will  be  doubtful  if  even  this  sum  will  be  forth- 
coming owing  to  the  failure  of  the  govern- 
ment to  come  to  the  assistance  of  the  uni- 
versity." 
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The  trustees  of  the  estate  of  the  late  John 
W.  Sterling,  to  whom  the  residue  of  the 
estate  was  left  in  the  interest  of  Yale  TJni- 
yersity,  have  established  two  additional  Ster- 
ling professorships  at  Yale;  one  of  these  is  to 
be  assigned  for  the  present  to  mathematics» 
one  to  physiological  chemistry.  Professor 
Ernest  W.  Brown,  of  the  department  of 
mathematics,  has  been  assigned  to  one  of 
these  professorships,  and  Professor  Lafayette 
B.  Mendel,  professor  of  physiological  chem- 
istry has  been  assigned  to  the  other.  Four, 
Sterling  inrofessorships  have  now  been  estab- 
lished, the  other  two  being  the  new  professor- 
ship of  education  recently  filled  by  the  ap- 
iwintment  of  Frank  £.  Spaulding,  formerly 
superintendent  of  imblic  schools  in  Oleveland, 
Ohio,  and  the  new  professorship  of  chemistry 
recently  filled  by  the  appointment  of  Pro- 
fessor John  Johnston,  formerly  secretary  of 
the  National  Besearch  CounciL  Each  of  these 
professorships  has  an  endowment  of  about 
$225,000.  After  meeting  the  salary  of  the 
professor,  ''the  university  shall  have  the 
right  to  use  any  surplus  income  of  these 
funds  in  advancing  the  work  of  the  said 
professorship  through  the  appointment  of 
assistants,  aid  in  imblication,  opportunity  for 
study  or  investigation  in  New  Haven  or  else- 
where, or  in  other  ways." 

Professor  Paul  H.  M.-P.  Brinton,  head  of 
the  department  of  chemistry  at  the  Univer- 
sity of  Arizona,  has  accepted  appointment  as 
Xnrofessor  of  analytical  chemistry  in  the  school 
of  chemistry  at  the  University  of  Minnesota. 

Professor  Hale  Houston,  head  of  the  de- 
partment of  civil  engineering  at  Olemson  061- 
Iqge,  S.  C,  has  been  elected  associate  professor 
of  engineering  at  Washing^ton  and  Lee  Uni- 
versity,  the  appointment  being  effective  on 
September  1. 

At  Stanford  University  associate  professors 
have  been  promoted  to  be  professors  as  fol- 
lows: William  A.  Manning, in  applied  mathe- 
matics; Leroy  Abrama  in  botany;  Jesse  B. 
Sears  in  education;  Thomas  Addis  in  medi- 
cine   Assistant    professors    to    be    associate 


professors:  Edwin  W.  Schultz  and  William  L. 
Holman  in  bacteriology;  William  M.  Proctor 
in  education;  Oharles  N.  Oross  in  mechanical 
engineering;  Frank  W.  Weymouth  in  phys- 
iology; John  E.  Ooover  in  psychology.  As^ 
sistant  clinical  professor  to  be  assistant  pro- 
fessor: Henry  G.  Mehrtens»  in  medicina  In- 
structors to  be  assistant  professors:  Elizabeth 
L.  Buckingham,  and  Edith  B.  Mirrieleee  in 
English;  Edward  B.  Towne  in  surgery;  James 
P.  Baumberger  in  physiology;  Gordon  F. 
Ferris  in  entomology  (zoology). 

Professor  Braus,  of  Heidelberg,  has  been 
proposed  as  the  successor  to  Professor  O. 
Hertwig,  of  Berlin,  who  has  sent  in  his 
resignation. 


DISCUSSION   AND   CORRESPONDENCE 

OBNBTXCS  OF  THE  "CHINCHILLA"  RABBIT 

A  ooNsmEBABLB  interest  exists  in  the  raising 
of  ralbbits  for  fur,  stimukted  no  doubt  by  the 
extensive  use  and  high  price  of  fur  garments 
in  recent  years,  and  by  the  fact  that  wild  fur- 
bearing  animals  are  on  the  decreasa  Babbit 
fur  has  long  been  used  as  a  substitute  for 
other  furs  and  sold  misbranded  but  is  coming 
to  be  uaed  under  its  own  name  and  on  its  own 
merits.  One  impetus  to  such  use  comes  from 
the  development  chiefly  in  France  of  breeds 
whose  fur  is  attractive  in  its  natural  colors. 
Among  such  breeds  are  the  chocolate  or  **  Ha- 
vana,'' the  Frendi  silver  of  '' champagne 
d'argent»''  and  the  *^  Chinchilla.''  This  last  is 
an  especially  pleasing  color  variety  of  a  pearl 
gray  color.  The  coat  is  similar  to  that  of  a 
wild  gray  rabbit  except  that  (1)  it  contains  no 
yellow  whatever,  the  yellow  ticking  of  gray 
rabbit  fur  being  replaced  with  white,  and  (2) 
the  black  portions  of  the  gray  fur  are  toned 
down  to  a  slaty  blua  Both  these  differences 
appear  to  follow  from  a  single  genetic  change, 
a  mutation  in  the  color  factor  less  extreme 
than  that  which  has  occurred  in  the  white  or 
albino  variety,  yet  affecting  the  same  genetic 
factor  or  "gene." 

If  a  chinchilla  rabbit  is  ciossed  with  any  of 
the  common  color  varieties  other  than  white^ 
the  chinchilla  chamcter  behaves  as  a  reoes- 
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sive  in  heredity,  in  which  it  agrees  with  the 
beihavior  of  the  albino  character.  But  if  it  is 
crossed  with  the  sJbino  ^yiariety  itself,  ofFsprinff 
are  produced  all  of  which  are  chinchillas,  and 
in  later  generations  iboth  chinchilla  and  white 
young  are  to  be  expected.  These  facts  intfi- 
oate  that  it  is  an  alternative  form  or  allelo- 
morph of  albinism.  It  constitutes  the  fourth 
recorded  albino  allelomorph  in  rabbits,  the 
series  in  the  order  of  decreasing  pigmentation 
being  (1)  ordinary  pigmentation,  (2)  chin- 
chilla,  (8)  Himalayan  albinism,  (4)  ordinary 
albinism  (snow  white).  A  similar  but  not 
identical  series  of  albino  allelomorphs  was  de- 
scribed for  the  guinea  pig  several  years  ago  by 
Sewall  Wright.^  Chinchilla  seems  to  be  sub- 
stantially equivalent  to  the  guinea-pig  albino 
attdomoiph  seen  in  the  red-eyed  silver  agouti 
variety.  A  homologous  albino  allelomorph  in 
the  rat  has  been  described  by  Whiting  and 
£ing,*  under  the  name  of  mby-eyed  dilate 
gray. 

One  defect  of  the  new  fur  varieties  of  rab- 
bits is  their  relatively  small  siz&  Furriers 
desire  laxger,  stronger  pelts,  sudh  as  can  be 
obtained  only  from  large-eised  animals.  In 
the  case  of  the  cbinchilla  variety  the  desired 
improvement  can  be  obtained  easily  and  speed- 
ily. The  desired  sixe  is  found  in  varieties 
raised  chiefly  for  meat,  such  as  the  Flemish 
Giant  Various  color  varieties  occur  in  this 
breed  including  the  albino,  known  as  "  white 
Flemish."  By  mating  a  pure  chinchilla  with 
white  Flemish  rabbits,  ^ung  will  be  obtained 
all  of  which  will  be  chinchillas  in  ooh>r  yet  will 
have  increased  size,  intermediate  or  a  little 
greater  than  intermediate  between  the  sizes  of 
the  respective  parents.  By  further  crossing  of 
the  improved  chinchillas  with  white  Flemish, 
still  larger  chinchillas  may  be  obtained,  and 
in  a  very  short  time  the  full  size  of  the  Flem- 
lA  breed  may  be  siibstantially  secured  in  a 
rabbit  having  the  chinchilla  coat  In  this 
process  of  improvement  there  will  be  no 
wasters^  unless  the  fifty  per  cent  of  whites  are 
so  regarded,  for  the  peculiar  method  of  in- 

1  Carnegie  Institntion  of  Washington,  Pnbliea- 
Uon  No.  241,  1916. 
s  Jowr.  Bxp.  Zool,  26,  1918. 


heritance  renders  all  other  young  valuable, 
since  all  wiU  be  chinchillas.     W.  £.  Castle 
BussKT  Institution 

'     THE  EARLY  HISTORY  OP  LITMUS  IN 
BACTERIOLOGY 

The  writer  is  indebted  to  Professor  F.  Q. 
Novy,  of  the  University  of  Midiigan,  for  the 
correction  of  a  statement  in  a  recent  article 
entitled  '^Chemical  Criteria  of  Anaerobiosis 
with  Special  Keference  to  Methylene  Blue," 
published  in  the  Journal  of  Bacteriology, 
January,  1921,  Volume  6,  page  1. 

The  statement  in  question  is  as  follows: 

' '  The  earlieift  aotheotic  reference  to  the  bacterio- 
logical use  of  litmus  appears  to  be  that  of  Worts 

(1892)  ¥Pbo  introdaced  litmus  lactose  agar  as  a 
differential  medium  for  Bad.  coli  and  Bact, 
typhoswn.    It  was  impoasible  to  confirm  Notj's 

(1893)  allusion  (copied  by  Hunisiker,  1902)  to 
Budmer  (1885)  and  Cohen  (f)  as  first  to  use  lit- 
mus acid  and  reduction  changes  reepectiTely,  the 
last  reference  apparently  being  aUogether  erro- 


Professor  Novy  xwints  out  in  a  letter,  whidi 
is  quoted  by  permission,  that  many  of  the 
workers  of  that  period,  including  himself,  had 
used  litmus  for  several  years  prior  to  the  date 
of  Wurtz's  paper.  As  Professor  Novy  says, 
"Wurtz  was  a  late  comer.**  My  reference  to 
WurtK  as  apparently  the  first  can  be  defended 
only  upon  the  admittedly  uncertain  grounds 
that  having  attempted  in  vain  to  find  a  refer- 
ence to  litmus  in  Buchner's  article  as  quoted 
by  Novy  and  Hunziker,  and  having  failed 
to  find  even  an  article  by  Cohen,  I  took  what 
seemed  at  the  time  the  earliest  authentic 
reference. 

The  following  is  quoted  verbatim  from  Pro- 
fessor Novy's  letter: 

It  is  true  that  the  references  are  not  correct; 
whether  it  be  due  to  failure  to  send  me  proof,  or 
to  my  own  carelessnees  I  am  unable  to  say. 

The  <mly  reference  which  I  give  to  Buchner  ds  to 
E.  Buchner,  the  chemist,  and  concerns  his  hydro- 
gen culture  work.  My  text  (p.  597)  mentioned 
Buchner  (unqualified)  and,  as  was  mors  or  less  the 
custom  of  the  day,  it  meant  the  bacteriologist, 
Hans  Buchner.  Unfortunately,  through  scMne  slip 
no  reference  to  his  work  is  given. 
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,  Buelmer  was  apparently  the  'fint  to  use  Idtmua 
media  for  baeteriai  although  the  ophthalmologist 
Leber  preceded  him  bjr  three  yean,  employing  Ht- 
mns  gelatine  to  demonatrate  add  produotion  by 
AspergUlua, 

GahMiy  and  not  "Cohen  (1),"  pablished  hia 
paper  in  the  Journal  given,  in  the  next  Tolnme  to 
that  cited.  While  the  citation  is  not  correct  as  to 
YolTmie  and  page,  atill  mtii  the  name  and  Journal 
given  it  hardily  justifies  characterization  as  '' ap- 
parently altogether  erroneous." 

It  thtis  appears  that  both  of  us  have  been  to 
some  extent  guilty  and  the  present  note  is 
therefore  offered  in  mutaal  condonation. 

The  following  list  of  authentic  references 
prior  to  1890  was  supplied  by  Professor  Novy 
and  each  has  been  oonfbrmed  by  the  under- 
signed. 

Lel>er-"£sr2.  hlin.  Wchnschr.,  1882,  19.  168. 
H.  Buchner— ilrc/i.  /.  Hyg.,  1885,  8,  pp.  417, 

418,  419. 
Harpmann — CentraJhl.  f.  d.  aUgemeine   Oe- 
eundheitepfiege;  Ergdnxungshefte,   1885- 
1886,  2,  Heft  2,  p.  128.     (The  number 
appeared  in  1886  but  the  title  page  of 
the  Tolume  bears  date  of  1889.) 
Weisaet—Ztechr.  /.  Hyg.,  1886,  1,  p.  884. 
Cahen— IWd.,  1887,  2,  pp.  887,  894. 
Neisser — Yirchow'e  Archiv,  f.  paihol.  Anat 

u.  Physiol,  1887,  110,  p.  894. 
Loeffler— BerL  hlin.  Wchnschr.,  1887,  24,  pp. 

610,  631. 
Berhring— Zfscfcr.  /.  Hyg.,  1889,   6,  p.   142; 

7,  pp.  173,  177. 
Tetmachky—CentraTbl.  /.  BaJcteriol,  1889,  6, 
pp.  628,  657. 

Ivan  C.  Hall 
Univxbsitt  of  Califobnia 

ANOTHER  DRIFT  BOTTLE  WHICH   CROSSED 
THE  ATLANTIC 

In  a  previous  note^  the  writer  gave  the  rec- 
ord of  a  tx>ttle  which  drifted  from  the  Oulf  of 
Maine  to  the  Azores.     Beoently  record  has 

1  "On  a  bottle  which  drifted  from  the  Guif  of 
Maine  to  the  Azores,"  Soibnce,  N.  8.,  Vol.  LUX., 
No.  1365,  February  25,  1921.  ThTOOgh  a  misprint 
the  writer's  name  was  given  as  "James  W.  Moor" 
iziatead  of  "James  W.  Mavor." 


been  received  of  a  bottle  which  was  picked  up 
in  the  Orkney  Islands.  This  bottle,  No. 
290,  was  set  out  on  the  eame  day  (Au^nist  29, 
1919)  as  No.  198  which  went  to  the  Azores  and 
was  put  out  about  6)  miles  to  the  southeast  of 
it>  i.e.,  7}  miles  southeast  of  Point  Lepreaux 
in  the  Bay  of  Fundy.  It  was  picked  up  on  the 
Island  of  Papa  Westray,  one  of  the  northwest- 
ern islands  of  the  Orkn^  group,  on  January 
21, 1921,  a!bout  one  year  and  five  months  after 
it  was  set  out  This  bottle  probably  followed 
the  northern  route  of  the  North  Atlantic  wind 
drift  ("Gulf  Stream '0  as  indicated  for 
another  bottle  recorded  previously.^ 


Jambs  W.  Mavor 


Union  Oolliob, 
schenxotady. 


N.  T. 


NEWSPAPER  SCIENCE 

To  THE  Editor  of  Soibnce:  The  recent 
press  reports  quoting  me  as  saying  that  I  had 
''obtained  the  closest  approach  to  a  perfect 
vacuum  ever  recorded  "  are  false  and  without 
f  oundatioiL  The  daily  press  copied  and  added 
to  an  item  in  the  Utah  Chronicle,  a  student 
paper,  which  itself  was  inaccurate  in  saying 
I  had  "perfected  the  apparatus."  The  stu- 
dent reporter  after  seeing  in  the  department 
of  physics  a  well-known  form  of  vacuum 
pump  wrote  the  original  article  without  sub- 
mitting it  to  me  before  publication.  I  am 
taking  this  opportunity  to  deny  the  state- 
ments credited  to  me  by  the  newspapers  which 
have  given  me  so  much  undesirable  and  dis- 
tasteful publicity. 

Orin  Tuqman 

UNivmsrrv  op  Utah, 
April  8,  1921 


SCIENTIFIC  BOOKS 

Atmospheric  Pollution.^  Sixth  Report  of  the 
/  Committee  ior  the  Investigation  of  Atmos- 
.    pheric  PoUution. 

.  (In  SciENOE,  Novemiber  28, 1919,  a  summaay 
of  the  fourth  report  of  this  committee,  on  the 
woris  in  1917-18,  is  given.) 

1  Meteorological  Ofikse.    Beport  on  Observations 
for  year  ending  March  31, 1920,  London,  1921. 
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In  all  29  gagea  are  in  operation — distributed 
as  foUoTvs:  Birmingham  8,  London  8,  Glas- 
gow 9,  Southport  2,  and  1  each  at  King^ton^ 
Malvern,  Newcastle,  Bochdale,  Bothamsted, 
St.  Helens,  and  Starling.  Two  more  stations 
are  albout  to  operate. 

Full  returns  have  been  published  in  the 
LanceL 

The  following  data  are  given  in  this  report: 

1.  !Mionthly  deposits  for  the  two  stations  rep- 
resenting high  and  low  deposits. 

2.  Total  solids  deposited  monthly  at  all  sta- 
tions. 

3.  Mean  monthly  deposits  for  sununer  half 
years^  t.e.^  April  to  September,  1918  and  1919. 

4.  Mean  monthly  deposits  for  winter  half 
years,  i.e.,  October  to  March,  191^19,  and 
1919-20. 

5  and  6.  Classification  of  stations  accord- 
ing to  amounts  of  elements. 

7  and  8.  Totals  of  classified  stations  for 
each  element  of  pollution. 

9.  Comparison  of  mean  monthly  deposit  dur- 
ing Bimuner  and  winter. 

10.  Average  deposit  of  each  element  for  each 
monili  for  two  London  and  four  Glasgow  sta- 
tions. 

Also  six  summaries  and  analyses. 

The  station  showing  the  highest  mean 
monthly  deposit  for  the  year  is  Southwark 
Park,  London,  with  15.85  metric  tons  per 
squaxe  kilometer,  but  it  is  said  that  probably 
Newcastle  or  Eochdale^  for  which  full  year 
results  were  not  available,  might  have  ex- 
ceeded this  figure.  The  lowest  value  was  8.17 
at  Malvern. 

The  following  table*  gives  the  mean  monthly 
deposits  as  selected  stations: 

MXAN  MONTHLY  DEPOSIT  IN   MXTBIO  TONS  PIB 
BQUAKX  KILOMSTKB 

Meteorologieal  Office 8.43 

Finabnry  Park 10.78 

Bavenseourt  Park 14.09 

Soutkwark  Park  15.35 

HedEethPaik 6.41 

Woodvsle  MosB 5.34 

s  Abridged.  Full  table  gives  qoantities  of  tar, 
earbonaeeoot  maiter,  etc. 


BeUaihouston  Park   8.87 

Botanic  Gardens 10.91 

Qneens  Park 8.01 

Bickmond  Park 12.15 

Generally  speaking  there  is  evidence  of  a 
considerable  diminution  of  summer  deposit  in 
practically  all  the  distri^cfts. 
.  The  highest  deposit  of  tar  in  the  London 
group  was  in  February,  the  lowest  in  May; 
while  in  the  Glasgow  group  the  highest  was 
in  November  and  the  lowest  in  September. 
This  may  be  regarded  as  a  normal  distribu- 
tion^ as  the  winter  months,  including  the  two 
highest  deposits,  are  the  time  when  domestic 
fires  are  in  operation,  while  the  lowest  deposits 
occurring  in  May  and  September,  are  in  the 
summer  monlhs  when  fires  are  presumably  not 
required.  In  Glasgow  there  is  a  second  mini- 
mum in  December  and  February.  Wind 
doubtless  has  a  great  influence  on  the  quan- 
tity of  deposit,  high  winds  sfweeping  it  away 
from  the  vicinity  of  its  origin  and  calm 
weather  favoring  d^>08it  near  the  source  of 
impurity. 

Of  the  research  work,  the  chief  problem  has 
been  accurate  measurements  of  acidity  in  the 
air.  Automatic  filters  have  been  devised,  hold- 
ing 24-hour  discs  and  many  reooida  have  been 
made  of  impurities  in  London  air.  It  has  been 
shown  that  there  is  a  definite  cyde  in  the  dis- 
tribution of  the  impurities  during  the  24 
hours.  From  midnight  to  6  ▲.]£.  the  air  is 
practically  dean  of  impurity,  very  little  being 
recorded  except  during  fogs.  At  about  6  a.m., 
when  fires  are  lit,  there  is  an  increase  in  im- 
purity continuing  until  11.  From  11  to  10 
P.M.  the  quantity  varies  very  little.  At  10  it 
begins  to  diminish  rapidly  and  has  ahnost  dis* 
appeared  by  midnight. 

The  committee  is  considering  the  possibility 
of  utilizing  standard  rain  gages.  For  large  de- 
posits this  might  work,  but  for  country  places 
with  small  deposito  the  20  em.  gage  (8  inch 
diameter)  would  not  sufSce  since  the  area  of 
this  gage  is  practically  1/10  that  of  the  stand- 
ard deposit  gaga  One  great  objection  to  the 
use  of  the  standard  rain  gage  is  the  impossi- 
bility of  estimating  the  quantity  of  tar  and 
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Bulphates  present;  and  tiiese  indicate  the 
origin  of  the  deposit 

To  investigate  this  matter,  however,  the 
ooQumttee  had  the  water  collected  in  the  8-in. 
rain  gage  on  <the  roof  of  the  Meteorological 
Office  analyzed  for  two  or  three  months.  Dur- 
ing the  month  of  November  the  small  8-in. 
gage  collected  900  cc.  of  water,  the  total  de- 
posit was  0.446  gramme,  the  total  aoluble  0.34 
gramme,  while  in  the  ettandard  deposit  gage, 
the  water  collected  was  788  liters,  total  deposit 
1.962  graonmes^  total  soluble  0.58  gramme. 
There  was,  therefore^  a  large  excess  of  soluble 
matter  in  the  water  collected  in  the  rain  giage. 
The  same  result  was  found  in  subsequent 
months,  and  it  was  asceitained  that  the  excess 
of  soluble  matter  was  due  to  metal  dissolved 
from  the  rain  gage. 

It  waa  therefore  useless  to  continue  the  ex- 
periment unless  the  solution  of  the  metal  could 
be  prevented.  In  order  to  do  this  the  rain 
gage  was  given  a  coating  of  Duroprene  var- 
nish, in  the  hope  that  this  would  prevent  the 
solution  of  the  metal  without  any  contamina- 
tion of  the  water. 

<  The  result  of  the  analysis  of  a  month's  rain- 
fall showed  for  the  8-in.  rain  gage  a  consider- 
ably larger  proportion  of  soluble  and  insol- 
uble matter  per  liter  of  water  as  compared 
with  the  standard  deposit  gage,  owing  to  ihe 
varnish  yielding  to  the  action  of  the  rain 
water.  It  is  therefore  clear,  if  observatione 
are  to  be  taken  with  small  gages  these  must  be 
constructed  of  something  which  will  not  dis- 
solve in  the  water,  and  the  use  of  the  ordinary 
copper  rain  gages  is  therefore  inadmissible. 

Albzandeb  MoAdib 


SPECIAL  ARTICLES 

THB  MBCHANISIC   OF  AN   SNZYMB  RBACTION 
AS  BXBICPLIFXBD  BY  PEPSIN  DIGBSTION* 

Okb  of  the  most  striking  peculiarities  of 
living  matter  is  the  fact  that  nearly  all  the 

1  The  eaperimental  data  on  wUeh  this  paper  is 
based  may  be  foond  in  /.  Gen.  PhymoL,  1918-19, 
I.,  607  J  1919-20,  n.,  113,  466,  471,  595;  1920-21, 
m.,  211. 


reactions  which  take  place  in  the  organism 
are  due  to  enzymes.  The  mechanism  of 
enzyme  reactions  is  therefore  very  closely 
connected  with  the  mechanism  of  the  living 
cell.  Many  enz^paae  reactions^  however,  may 
be  studied  in  vitro  and  are  therefore  amenable 
to  quantitative  study.  The  present  paper  is 
an  attempt  to  show  that  the  peculiarities  of 
a  typical  enxyme  reaction,  pepsin  digestion, 
may  be  explained  by  the  accepted  laws  of 
chemical  reactions  and  that  the  apparent 
divergencies  from  these  laws  are  due  to  the 
fact  'that  the  enzyme  as  well  as  the  protein 
with  which  it  reacts  exist  in  solution  as  equi- 
librium mixtures,  consisting,  in  the  case  of 
the  protein  of  ionized  and  non-ionized  protein, 
and  in  the  case  of  the  pepsin  of  free  and  com- 
bined pepsin.  The  influence  of  the  various 
factors  on  the  digestion  are  primarily  due  to 
changes  in  these  equilibria. 

It  is  well  known  that  enzyme  reactions  in 
general  have  certain  peculiarities  which  dis- 
tinguish them  from  ordinary  chemical  re- 
actions. These  may  be  briefly  stated  as 
follows: 

1.  The  flnal  amount  of  change  caused  by 
the  enzyme  is  independent  of  the  amoimt  of 
enzyme  present 

2.  The  rate  of  change  may  or  may  not  be 
proportional  to  the  concentration  of  enzyme 
present 

8.  The  rate  of  change  is  proportional  to  the 
substrate  concentration  in  dilute  solution  but 
increases  less  rapidly  than  the  substrate  con- 
centration in  solution  of  higher  concentration. 

4.  The  amount  of  substrate  decomposed  in 
the  same  time  interval  by  varying  enzyme 
concentrations  is  not  always  proportional  to 
the  concentration  of  enzyme  but  is  often  pro- 
portional to  the  square  root  of  this  quantity 
(Schiitz's  rule). 

5.  The  reaction  proceeds  most  rapidly  at 
a  certain  definite  hydrogen  ion  concentration. 

It  has  been  foimd  in  a  study  of  pepsin 
digestion  that  the  above  peculiarities  may  be 
quantitatively  accounted  for  on  the  basis  of 
the  following  mechanism. 

1.  The  protein  reacts  with  the  acid  of  the 
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solution  to  form  an  ionized  protein  salt  The 
amount  of  this  salt  formed  is  determined 
by  the  hydrogen  ion  concentration  of  the 
solution  according  to  the  well-known  laws 
governing  the  reaction  of  an  acid  and  a  weak 


2.  The  pepsin  is  present  in  the  solution, 
(a)  as  free,  probably  negatively  charged 
pepsin,  and  (b)  in  combination  with  the 
products  of  hydrolysis  of  the  protein.  These 
two  forms  are  in  equilibrium  with  each  other 
and  their  relative  concentration  depends  on 
the  amount  of  products  of  hydrolysis  present 
in  the  solution  as  demanded  by  the  law  of 
mass  action. 

8.  The  reaction  takes  place  between  the 
ionized  protein  and  the  free  pepsin. 

BZPERIHBNTAL  EVIDENOE  FOB  THB  ABOVE 
STATEMENTS 

Loeb'  has  shown  by  direct  e3cperiment  that 
the  protein  exists  in  solution  in  an  equi- 
librium condition  as  stated  under  (1). 

Bekelharing  and  Binger*  have  shown  that 
purified  pepsin  in  solution  is.  n^atively 
charged.  It  may  be  shown  by  direct  experi- 
ment that  the  addition  of  products  of  hydro- 
lysis decrease  the  activily  of  the  enzyme  and 
that  the  amount  of  the  decrease  in  the 
activity  can  be  predicted  by  the  law  of  mass 
action. 

The  validity  of  the  third  assumption  may 
best  be  tested  by  applying  the  proposed 
mechanism  to  the  explanation  of  the  char- 
acteristic peculiarities  of  the  reaction  out- 
lined under  (1  to  5). 

1.  Influence  of  Quantity  of  Enzyme  on  the 
Final  EquUtbrium. — Since  the  free  enzyme 
and  the  products  of  hydrolysis  are  in  equi- 
librium there  will  always  be  some  active 
(free)  emzyme  present  no  matter  how  high  the 
concentration  of  products  becomes.  The  re- 
action will  therefore  proceed  to  approximately 
the  same  point  irrespective  of  the  amount  of 
enzyme  present  at  the  beginning  of  the  re- 

«  Loeb,  J.,  J.  Gen.  PhysioU,  1918^19, 1.;  1919-20, 

n. 

« Peckdharing,  C.  A.,  and  Ringer,  W.  E.,  Z. 
physiol  Chem.,  1911,  LXXV.,  282. 


action.  It  will  be  seen,  however,  that  the 
final  equilibrium  will  depend  to  a  slight  ex- 
tent on  the  amount  of  enzyme  present  since 
some  of  the  products  of  hydrolysis  are  com- 
bined with  the  enzyme. 

2.  Concentration  of  Enzyme. — ^If  the  en- 
zyme solution  is  pure,  the  rate  of  hydrolysis, 
other  factors  being  constant,  will  be  directly 
proportional  to  the  concentration  of  en^me 
taken.  If  the  enzyme  solution  contains 
products  of  hydrolysis  or  other  substances 
with  whidi  the  enzyme  is  combined  then  the 
rate  of  hydrolysis  will  increase  more  slowly 
than  the  concentration  of  enzyme  solution 
since  the  amount  of  free  enzyme  ixresent  be- 
comes relatively  smaller  the  higher  the  con- 
centration. 

8.  Concentration  of  Protein. — ^If  the  rate  of 
hydrolysis  of  the  protein  is  proportional  to 
the  concentration  of  ionized  protein  then  the 
rate  must  increase  more  slowly  than  the  total 
protein  concentration  since  the  ionization  of 
the  protein  salt  is  less  in  concentrated  than 
in  dilute  solution. 

4.  Schiitz's  Bule. — ^Arrhenius*  has  pointed 
out  that  in  an  equilibrium  system,  such  as 
exists  between  free  pepsin  and  the  products  of 
hydrolysis,  the  concentration  of  one  of  the 
reacting  molecules  or  ions  becomes  inversely 
proportional  to  the  concentration  of  the 
second  as  soon  as  the  second  is  present  in 
large  excess.  That  is,  the  amount  of  free 
pepsin  present,  after  the  first  few  minutes  of 
the  reaction,  is  inv^sely  proportional  to  the 
amount  of  products  formed.  It  follows  from 
this  that  the  amount  of  hydrolysis  at  any 
time  is  proportional  to  the  square  root  of  the 
time  elapsed,  which  is  one  form  of  Schiitz's 
rule. 

5.  The  Infl>uence*of  the  Hydrogen  Ion  Con- 
centration.— ^It  is  clear  that  the  more  acid 
is  added  to  the  protein  the  more  protein  salt 
will  be  formed  until  all  the  protein  is  present 
in  the  form  of  protein-acid  salt  This  salt  is 
practically  completely  ionized  in  dilute  solu- 
tion as  may  be  shown  by  direct  measurement 

«Arrlienkifl,  8.,  ''Quantitative  Laws  in  Biolog- 
ical Chemistry,"  London,  1915,  pp.  36-48. 
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of  the  anion  concentration  by  means  of  con- 
centration cells.  A  further  increase  in  the 
amount  of  acid  will  now  serve  to  decrease  the 
concentration  of  protein  ions  by  increasing  the 
concentration  of  the  common  anion.  The  con- 
centration of  ionized  protein  will  therefore 
pass  through  a  maximum  whidi  should  coin- 
cide with  the  maximum  for  the  rate  of 
digestion.  If  the  ordinary  theory  of  chemical 
kiaeticsy  on  the  basis  of  the  law  of  mass 
action,  be  applied  to  the  above  system,  it  may 
be  predicted  that: 

I.  The  optimum  hydrogen  ion  concentra- 
tion for  the  digestion  of  the  protein  must 
coincide  with  the  hydrogen  ion  concentration 
at  which  the  concentration  of  protein  ions 
and  therefore  the  conductivity  due  to  the 
jxrotein  is  at  a  maximum. 

n.  The  limiting  pH  for  the  activity  of 
pepsin  on  the  alkaline  side  must  depend  on 
the  isoelectric  point  of  the  protein,  siace  this 
is  the  point  at  which  the  protein  first  begins 
to  react  with  the  acid. 

in.  The  addition  of  a  salt  with  the  same 
anion  as  the  acid  to  a  solution  abeady  con- 
taining the  optimum  amount  of  acid  will 
have  the  same  depressing  effect  on  the 
digestion  as  the  addition  of  the  same  amount 
of  anion  in  the  form  of  acid. 

lY.  The  pepsin  should  combine  with  the 
protein  only  when  the  latter  is  ionized,  i.e., 
pepsin  should  behave  the  same  as  the  in- 
organic anions  studied  by  Loeb. 

These  predictions  have  been  tested  quanti- 
tatively and  found  to  be  fulfilled.  It  has  also 
been  found  by  direct  experiment  that  neither 
the  influence  of  the  acidity  on  the  destruction 
of  the  enzyme,  nor  the  viscosity  of  the  protein 
solution  can  account  for  the  influence  of  the 
hydrogen  ion  concentration  on  the  rate  of 
digestion. 

It  will  be  seen  that  from  this  point  of  view 
pepsin  digestion  is  a  chemical  reaction  in 
which  the  pepsin  as  well  as  the  protein  takes 
part.  It  is  therefore  not  a  catalytic  reaction 
at  all  in  the  classical  sense.  The  specificity 
of  the  reaction  is  therefore  probably  governed 
by  the  same  conditions  that  determine  the 
specificity   of   any    chemical   reaction,    since 


from  a  quantitative  standpoint  each  chemical 
reaction  is  specific  It  may  be  added  that  a 
very  similar  mechanism  was  proposed  by 
Sti^litz  and  his  collaborators  for  the  hydro- 
lysis of  the  imido  esters  by  acid. 

It  is,  of  course,  impossible  at  present  to 
apply  these  results  directly  to  the  activities 
of  the  living  organism  since  conditions  there 
are  much  more  complex.  It  is  probable,  how- 
ever, that  much  of  the  apparent  complexity 
is  due  to  the  fact  that  several  processes,  each 
simple  in  itself,  occur  simultaneously  and 
thus  lead  to  a  complicated  result  Demby's' 
experiments  render  it  probable  that  the  phe- 
nomenon of  autolysis  may  be  explained  in 
this  way. 

John  H.  Northrop 

BocKXFXLLiB  Institute  vor 
Hkdical  Bxsxabch 

KNIPP'S   SINQINQ  TUBS 

My  colleague.  Dr.  C.  T.  Enipp,  when  con- 
structing a  piece  of  apparatus,  found  that  one 
of  the  parts — ^a  glass  tube  intended  for  a 
mercury  trap — gave  forth  a  musical  sound 
under  the  heating  action  of  a  gas  flame.  Fol- 
lowing this  due  he  constructed  various  modi- 
fications of  the  tube  and  described  them  with 
the  interesting  results  obtained.^  Inquiry  has 
been  expressed  concerning  the  explanation  of 
its  action.  It  occurred  to  the  writer  that  this 
explanation  might  be  found  in  the  theory  ad- 
vanced for  similar  cases  where  sounds  are 
maintained  by  heat' 

Fig.  1  pictures  one  type  of  the  tubes  tested. 
It  is  a  resonator  with  a  loop  at  A  and  a  node 
at  N,  so  that  the  distance  ABCN  constitutes 
approximately  one  fourth  of  the  wave-length 
of  the  sound  given  out  by  the  tube  when 
operating.*  The  air  surges  back  and  forth  at 
A  with  the  greatest  velocity  and  displacement. 
From  this  point  the  to  and  fro  motion  of  the 

BBemby,  E.  G.,  Biochem.  Z,,  1917,  LXXXI., 
198. 

iPhy8.  Bev.,  Vol.  15,  p.  155,  1920;  and  other 
publications. 

s  Bayleigh, ' '  Theory  of  Sound, ' '  See.  322.  Bar- 
ton, '*  Text-Book  of  Sound,"  Sec.  266-277, 

«  Phys,  Bev.,  Vol.  15,  p.  336,  1920. 
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air  grows  gradually  less  until  it  becomes  zero 
at  the  node  N.  Compressions  and  rarefac- 
tions have  maximum  values  at  N  and  grow 
less  in  intensily  until  at  A  there  is  no  change 
in  pressure.  The  oscillating  motion  will  per- 
sist for  a  number  of  vibrations  until  the  fric- 
tion with  the  sides  of  the  tube  gradually 
brings  about  a  condition  of  rest.  If  the 
motion  is  to  be  maintained,  energy  must  be 
supplied  to  the  vibrating  system.  In  Dr. 
Knipp's  apparatus,  this  energy  is  furnished  at 
ce  by  a  ring  burner  gas  flame. 

As  the  air  surges  up  the  tube  and  turns  to 
pass  into  D,  it  is  brought  into  intimate  con- 
tact with  hot  glass  at  CO.  This  portion  of 
heated  air  communicates  its  energy  to  sur- 
rounding air  particles  at  D  and  results  in  a 
general  rise  of  temperature  in  this  region. 
It  tends  to  expand  the  air.  Just  at  this  time, 
the  air  b^ins  to  surge  in  the  opposite  direc- 
tion throughout  the  tube  and  the  tendency  to 
expand  at  D  assists  this  return  surge. 

When  the  air  surges  back  from  D  to  EE  it 
becomes  heated  again  at  C  and  the  heat  ac- 
quired is  given  up  partly  to  the  glass  at  EE, 
thus  causing  a  cooling  and  consequently  con- 
traction. In  the  meantime,  the  air  has 
finished  its  outward  motion  and  is  ready  to 


M  ; 

D 


Tta.  1. 

surge  back  toward  the  inner  part  of  the  tube. 
The  cooled  air  at  EE  by  its  contraction  assists 
this  motion.    Thus,  the  motion  is  maintained 


first  by  the  heating  effect  (expansion)  at  D 
and  half  a  period  later  by  the  cooling  effect 
(contraction)  at  EE. 

The  alternating  motions  are  quite  rapid 
since  the  vibrations  in  the  various  types  of 
tubes  range  from  80  to  250  times  per  second 
It  is  well  established  that  air  may  be  heated 
and  cooled  thus  rapidly  because  the  accepted 
explanation  for  the  propagation  of  sound  in 
air  requires  this  rapid  change  in  temperature. 

The  amplitude  of  the  motion  at  00  is  not 
great  but  appears  to  have  a  range  from  0.5  to 
1.5  cuL,  depending  on  the  tube  used.  The 
lower  pitched  tubes  have  the  larger  amplitude. 
The  area  of  glass  heated  is  small  so  tliat  the 
temperature  gradient  from  the  red  hot  glass 
to  the  cooler  portion  0.5  cm.  distant  may  be 
several  hundred  degrees,  thus  allowing  a  con- 
firmation of  the  theory  advanced. 

The  additions  and  subtractions  of  heat  to 
the  air  are  not  impulsive  but,  by  the  processes 
of  transmission  explained,  gradually  build  up 
to  maxima  at  suitable  instants  to  maintain 
the  motion.  Cooling  the  tube  at  BE  assists 
the  vibration.  The  motion  is  maintained 
more  easily  if  the  area  of  the  annual  ring  at 
BEC  is  made  smaller  than  the  area  of  the 
tube  at  D,  This  results  in  a  greater  ampli- 
tude of  motion  at  (7  in  agreement  with  the 
theory. 

Mechanically,  the  motion  may  be  likened  to 
the  motion  of  a  system  consisting  of  a  spring 
that  is  fastened  at  one  end  with  a  weight  at 
the  other  end  that  vibrates  back  and  forth. 
(See  Fig.  2.)    When  the  mass  m  moves  to  the 


D     £ 


)W0"00000000000^-[;^ 


Fio.  2. 

left,  the  spring  is  compressed  and  presently 
when  equilibrium  is  reached,  the  motion 
reverses.  If,  at  this  instant,  the  spring  at  D 
could  be  strengthened  by  the  insertion  of 
several  coils,  the  return  motion  would  be 
assisted.  This  corresponds  to  the  addition  of 
heat  in  Dr.  Knipp's  tuba 

When  the  spring  has  expanded  to  the  other 
limit  of  its  vibration,  imagine  several  loops 
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of  the  spring  at  EE  removed  bo  that  the 
tension,  or  pulling  together  of  the  spring,  is 
strengthened.  There  is  a  consequent  addi- 
tional pull  on  the  mass  just  when  it  is  needed 
to  encourage  the  motion.  This  effect  corre- 
sponds to  the  cooling  of  the  air  in  the  sing- 
ing tube  at  EE. 

F.  E.  Watsoh 
Labqbatort  Of  Physios, 
JJmmtBTXY  or  Illinois 


THE  AMERICAN  PHYSIOLOGICAL  SO- 
CIETY 

Thx  Ameriean  PhjBiologieal  Society  held  a  very 
aaceessful  meeting  at  the  UniTersity  of  Chicago 
during  convocation  week.  The  scientific  program 
covered  three  days  of  Decemiber  28,  29  and  30  with 
two  daily  eessions  each.  The  evenings  were  given 
to  general  meetings  and  social  intercourse.  On 
the  evening  of  December  28  the  Physiologists 
joined  with  the  other  Biological  Societies  in  the 
annual  dinner  of  the  Federation  of  American  So- 
cieties for  Experimental  Biology. 

The  dinner  is  looked  forward  to  by  the  mem- 
bership as  the  annual  social  event  of  the  meet- 
ings. Dr.  Boewell  H.  Park,  president  of  the 
American  Society  for  Experimental  Pathology  and 
ehairman  of  the  executive  committee  for  the  year 
1920  presided  at  the  dinner.  Addresses  were  node 
by  Dr.  Simon  Plexner,  of  the  Bockefeller  Institute 
for  Experimental  Biology  and  Medicine,  and  Dr. 
WiUiam  H.  Howell,  of  the  School  of  Hygiene  and 
Public  Health  of  the  Johns  Hopkins  University.  A 
less  formal  dinner  was  also  held  on  the  evening  of 
Decemiber  29. 

The  chief  events  of  the  two  business  meetings  of 
the  Physiological  Sodety  were  the  following: 

1.  Announcement  of  the  fortiieoming  introduc- 
tory number  of  the  new  journal  issued  under  the 
auspices  of  the  society,  Physiological  Beviews, 
which  appeared  early  in  the  new  year. 

2.  The  annual  dues  for  1921  were  fixed  at  $2  by 
the  council. 

3.  The  council  announced  the  appointment  of 
Donald  B.  Hooker  as  managing  editor  for  the 
Ameriean  Journal  of  Physiology  for  1921. 

4.  The  council  announced  the  appointment  of 
Donald  R.  Hooker  as  managing  editor,  and  Wm. 
H.  Howell,  J.  J.  B.  Maeleod,  Frederic  B.  Lee,  D.  B. 
Hooker,  L.  B.  Mendel,  Beid  Hunt  and  Gideon  H. 
Wells  as  the  editorial  board  for  Physiological  BS" 
views  for  the  year  1921. 


5.  Beports  of  the  treasurer  were  received  and 
audited. 

6.  The  oiBcers  elected  for  the  ensuing  year  are: 
President,  J.  J.  B.  Macleod,  University  of  Toronto. 
Secretary,  Ohas.  W.  Greene,  University  of  Missouri. 
Treasurer,  Joseph  Erlan^er,  Washington  Univer- 
sity, St  Louis. 

Couttoankia  for  the  term,  19B1-19B4,  A.  J.  Carlson, 
University  of  CSiicago. 

CounoUman  for  the  unexpired  term  of  President- 
elect MacHeod,  J.  A.  E.  Eysteri  University  of 
Wisconsin. 

7.  The  following  new  members  were  nominated 
by  the  council  and  elected  'by  the  sodety: 

J.  B.  OoUip,  A.M.,  PhJ>.,  assistant  professor  in 
physiology  and  biochemistry,  University  of  Al- 
berta. 

W.  Dennis,  A.M.,  Ph.D.,  assistant  professor  of 
physiological  chemistry,  Tulane  University. 

L.  B.  Dragstedt,  PhJ>.,  assistant  professor  of 
physiology.  University  of  Chicago. 

F.  S.  Hammett,  A.B.,  MB.,  PhJD.,  fellow  in  bio- 
chemistry at  the  Wistar  Institute. 

Eraser  Harris,  MJ>.,  D.Sc.,  professor  of  physiol- 
ogy and  histology,  Dalbousie  University,  Hali- 
fax, N.  S. 

Selig  Heclit,  PhJD.,  assistant  professor  of  physiol- 
ogy, Creighton  Medical  CoUege,  Omaha. 

Davenport  Hooker,  B.A.,  M.A.,  Ph.D.,  professor  of 
anatomy,  University  of  Pittsburgh,  School  of 
Medicine. 

Norman  M.  Keith,  instructor  in  medicine,  Mayo 
Qinie,  Bochester,  Mdnn. 

S.  O.  Mast,  BjS.,  Ph.D.,  professor  of  soology,  Johns 
Hopkins  University. 

Jas.  M.  D.  Olmstedi  M.A.,  PhJ>.,  assistant  pro- 
fessor in  physiology,  Toronto  University. 

Thos.  L.  Patterson,  A3.,  A.M.,  M.S.,  Ph.D.,  as- 
sistant professor  of  physiology,  University  of 
Iowa. 

Maurice  I.  Smith,  Bj9.,  M.D.,  pharmacologist,  U. 
S.  Public  Health  Service,  Washington,  D.  C. 

8.  A  new  feUowship  for  Besearch  in  Physiology 
was  established  under  the  control  of  the  society 
by  the  generous  contribution  of  William  T.  Porter, 
of  the  Harvard  Medical  School  Dr.  Porter  con- 
tributed $1,200  as  an  annual  stipend  to  establish 
a  fellowship  for  research  in  physiology  under  the 
auspices  of  the  American  Physiological  Society  and 
the  administration  of  its  council.  The  acceptance 
of  the  proposition  was  recommended  by  the  coun- 
cil and  accepted  witii  appreciation  by  vote  of  the 
society.  Tbe  feUowship  will  begin  October  1, 1921, 
and  is  to  be  fiUod  by  nomination  by  members  of 
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tlie  Phjuological  Society  and  appointment  bj  the 
council. 

A  noteworthy  e^ent  of  the  meeting  was  an  ex- 
hibit of  old  and  historical  books  on  anatomy  and 
physiology  arranged  by  Professor  Amo  B.  Luck- 
hardt,  of  the  University  of  Chicago.  This  ^Khibst 
was  open  during  the  entire  session.  A  very,  profit- 
able scientific  program  was  carried  forward  as  re- 
corded below.  Hie  society  in  closing  its  annual 
session  passed  the  following  resolution: 

Bewlved:  That  the  Ameracan  Physiological  So- 
ciety expresses  its  keen  appreciation  to  the  au- 
thorities of  the  University  of  Chicago  and  to  the 
local  committee  for  the  numerous  and  effective  ar- 
rangements that  have  contributed  in  a  large  de- 
gree to  the  scientific  and  social  success  of  this  the 
thirty-third  annual  session  of  the  society. 

SOIKNTmO  PBOOKAH 

The  scientific  program  of  research  titles  is  re- 
corded herewith  in  full: 

In  memoriam  Samuel  Jame$  Melteer:  Wm.  H. 
Howell,  Baltimore,  and  Simon  Flezner,  New 
York. 

The  volume  changes  in  the  eerehrospinaH  fluid 
under  the  influence  of  drugs:  F.  C.  Becht, 
Northwestern  University  Medical  School. 

Use  of  hypertonic  salt  in  experimental  intracranial 
pressure:  Ernest  Saobs  and  J.  T.  Halone  (by 
invitation),  Washington  University. 

Forms  of  infections  and  communicable  encephalitis 
in  man  and  animais:  Sikon  Flexneb. 

A  physiochemicdl  method  of  characterizing  pro- 
teins.   IL:  Edwin  J.  Cohn. 

A  separation  of  substances  eliminated  hy  the  Tdd- 
ney  into  groups  on  the  basis  of  the  effects  of 
changes  in  blood  flow  and  temporary  anaimia: 
E.  K.  Marshall,  Jr.,  and  Marian  M.  C^ane 
(by  invitation),  Washington  University  Med- 
ical School,  St.  Louis. 

The  synthesis  and  elimination  of  hippuric  acid  in 
nephritis:  F.  B.  Kinosbury  and  W.  W.  Swan- 
son  (by  invitatdon). 

A  crystalline  uric  acid  compound  in  beef  blood: 
Alice  Rohde  Davis  and  Stanley  B.  Benedict. 

Further  observations  on  the  mechanism  of  the 
keto-lytic  (antirketogenic)  action  of  glucose. 
(a)  In  vitro  experiments,  (b)  Data  from  res- 
piration experiments  on  man:  P.  A.  Shaffer. 

The  lipoid  balance  in  the  blood:  W.  B.  Bloor. 

The  nature  of  blood  clotting,  as  viewed  from  the 
action  of  tissue  extracts:  C.  A.  Mills  (by  invi- 
tation) and  Ot,  M.  Guest  (by  invitation). 


The  inhibitory  influence  of  the  cervical  sympathetic 
nerve  upon  the  sphincter  musde  of  the  iris:  Don 

.    B.  Joseph,  St.  Louis  University. 

Consisienoy  of  protoplasm  and  character  of  amoB- 
boid  movement:  Leo  Loeb,  Washington  Univer- 
sity, St.  Louis. 

T^  internal  secretion  of  Sandstrom's  glands,  para- 
thyroid hypofunotion  aTid  eclampsia:  Aldo  C. 
Massagua  (by  invitation),  Northwestern  Um- 
versity  Medical  School. 

Thyro-parathyroideotomy  in  the  sheep:  Suther- 
land Simpson,  Cornell  University. 

Technique  and  general  effects  of  removed  of  the 
liver:  F.  C.  Mann,  Mayo  Foundation,  Boeheeter, 
Minn. 

T?ie  liver  as  a  regulator  of  the  glucose  concentra- 
tion of  the  blood  and  nitrogen  constituents  of 
the  blood  following  its  removal:  F.  C.  Mann 
and  T.  B.  Maoath  (by  invitation).  Mayo  Foun- 
dation. 

Production  of  ammonia  in  the  nerve  during  exci- 
tation: Shiro  Tashiro,  University  of  Oincixmati. 

Further  experiments  on  the  removal  of  the  sino- 
auricular  node:  J.  A.  E.  Etster  and  W.  J. 
Meeb:. 

Vagal  apnoea:  W.  J.  Meek. 

Heat-block  in  nerves:  Percy  M.  Dawson  and 
Elvia  Ostlund  (by  invitation),  University  of 
Wisconsin. 

Studies  on  the  physiological  effects  of  X-rays:  (1) 
On  the  variation  in  the  lethal  dose  during  metor 
morphoses  in  the  fruit- fly,  DrosophUa:  Jakes 
W.  Mavor  (by  invitation).  Union  College,  New 
York. 

Beadjustment  of  the  peripheral  lung  motor  mech- 
anism after  bilateral  vagotomy:  T.  L.  Patter- 
son (by  invitation),  University  of  Iowa. 

A  study  of  denervated  tissues:  F.  A.  Hartman 
and  W.  E.  Blatz  (by  invitation).  University  of 
Buffalo. 

Changes  in  temperature  and  pulse  rate  in  the  rab- 
bit during  innoculations  of  fever:  F.  M.  Bald- 
win and  E.  N.  Miller  (by  invitation),  Iowa 
State  College. 

The  changes  in  the  H-ion  concentration  coinci- 
dent with  the  growth  of  bacterium  tumefaciens 
and  other  plant  pathogens:  Wm.  H.  Chambers 
(by  invitation),  Washington  University,  St. 
Louis,  Mo. 

Difference  in  the  H-ion  concentration  of  the  sen- 
sible, regional  and  total  perspiration  of  the 
body:  George  A«  Talbert,  Fairmount  College, 
Wichita,  Kansas. 
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PZomta  sodiiwm  chloride  and  csdema  in  diaheUi: 
BussKLL  M.  WiLDiB  (hj  invitatioii)  and  Cabol 
BxBLKB  (bj  invitation),  Majo  Foundation, 
Boeh^ater. 

BespircUory  changes  oecwrring  ditiring  exeroiee: 
BoT  J.  PsABOB,  Akron,  Ohio. 

Fvniher  obeervatUme  on  the  movement  of  the  ar- 
terial loaUe  under  pneumatio  compreseion: 
JoBKPH  Eblanoxe,  Wadiington  UniTeTsity,  6t. 
Looifl. 

Oxygen  consumption  during  repeated  slight  hemor- 
rhages: H.  SCHLOMOWTTZ,  Ethyl  Bonzoni  {hj 
invitation),  and  H.  H.  Sohlohowitz  (by  invita- 
tion), ICarquette  Medical  School,  Milwaukee, 
Wiaeonsin. 

Effect  of  hemorrhage  on  the  response  to  oxygen  re- 
duetion:  Bobibt  Gbsxll,  Edwabd  Blaib  (by  in- 
vitation), and  BOBSBT  Tbottbb  (by  invitation), 
Univenity  of  California. 

The  rate  of  methemoglohin  formation  of  carhoxy- 
hemoglobin:  T.  K.  Kbuse,  University  of  Pitte- 
borgh. 

Error  as  a  criterion  of  industrial  fatigue:  E.  G. 
Mabtin  and  J.  P.  BAUMBBBon  (by  invitation), 
Stanford  University. 

8aU  antagonisms  in  artemia:  E.  G.  Mabtin  and 
Blaxb  C.  Wilbitb  (by  invitation),  Stanford 
University. 

Eours  of  work  in  relation  to  the  guantity  of  the 
output:  A.  H.  Byan  and  P.  8.  Flobbnob  (by 
invitation),  Tofts  Medical  Oollegei  Boston. 

The  response  of  a  muscle  to  submaxidl  stimulation 
of  its  motor  nerve  as  affected  by  reflex  excita- 
tion and  inhiMtion:  Albxandbb  Fobbbs,  Har- 
vard Medical  School. 

On  a  volatile  sperm-stimulating  substance  derived 
from  marine  eggs:  G.  H.  A.  Clowbs. 

Some  effects  of  increased  and  decreased  oxygen 
pressure  on  embryos  of  ring-doves:  Osoab 
BiDDLB,  Gold  Spring  Harbor,  Long  Island. 

The  fat  soluble  vitamine:  H.  Stbbnbook,  Mabiaka 
T.  Sbll  (by  invitation),  and  E.  M.  Nblson  (by 
invitation) . 

Further  observations  on  the  epinephrin  output  of 
the  adrenals:  G.  N.  Stbwabt  and  J.  M.  Bogoit, 
Western  Beserve  Universkty. 

The  effect  of  adrenalectomy  upon  the  toted  meta- 
bolism of  the  cat:  Joseph  G.  Aub,  J.  Fobhan 
(by  invitation),  and  E.  M.  Bbioht  (by  invita- 
tion). Harvard  Medical  School. 

The  relationship  of  the  increase  in  blood  sugar  con- 
centration to  (a)  The  specific  dynamic  action  of 
glucose  and  to  (b)  The  specific  dynamic  action 
of  adrenalin:  W.  M.  Boothby  and  Ibbnb  Sanbi- 


roBD  (by  invitation).  Mayo  Fonndation,  Boch- 
ester,  Minn. 

Nomographic  charts  for  the  calculation  of  the  basal 
metabolic  rate:  W.  M.  Boothbt  and  B.  B. 
SANDDTCttD  (by  invitation).  Mayo  Fonndation, 
Bochester,  Mdnn. 

Specific  dynamic  action  of  thyroxin:  H.  S. 
Pluhhbb  (by  invitation),  and  W.  M.  Boothby. 

Vasomotor  reactions  of  the  nasal  cavity  and  post- 
nasal space  to  cMUing  of  the  body  surface: 
Stdabt  Mudd  (by  invitation),  Sakubl  B. 
Gbant  (by  invitation),  Albbbt  Goldxan  (by 
invitation).  Harvard  University. 

Factors  determining  the  duration  of  the  consecu- 
tive phases  of  the  cardiac  cycle:  Oabl  J.  Wio- 
OBBS,  Western  Beserve  University. 

Observations  on  the  pathological  physiology  of  cir- 
culatory  stasis  in  man:  B.  W.  Soott,  City  Hos- 
pital, Cleveland,  Ohio. 

The  relation  of  cottonseed  poisoning  to  gossypol: 
C.  L.  Alsbbbo  and  E.  W.  Sohwabtzb  (by  invi- 
tation), Bureau  of  Chemirtry,  Washington,  D.  C. 

Experimental  observations  on  the  ureter:  Vinobnt 
J.  O'Oonob  (by  invitation),  and  G.  B.  WiaLOCXi 
(by  invitation).  Harvard  Medical  School. 

Observations  on  the  spread  of  temperature  changes 
in  tissues:  N.  B.  Taylob  (by  invitation),  Uni- 
versity of  Toronto. 

An  explanation  for  the  increased  oxidation  follow- 
ing  the  ingestion  of  fats  and  alcohols:  W.  E. 
BuBOB,  University  of  Illinois. 

An  explanation  for  the  increased  oxidation  after 
fertilisation  during  youth,  and  for  its  decrease 
in  old  age:  W.  E.  Bubqb  and  J.  Leiohsbnbino 
(by  invitation). 

The  effect  of  various  temperatures  upon  blood 
catcOase:  O.  O.  Stoland  and  Lalia  Walliko 
(by  invitation),  Univenity  of  Kanwas. 

Further  observations  on  the  results  of  feeding 
cotton  meal  and  kernels  to  animals:  Ion  G. 
Maoy  (by  invitation),  and  N.  M.  Altbb  (by  in- 
vitation), Yale  University  and  Western  Penn- 
sylvania Hospital. 

The  gastrin  theory  put  to  physiological  test:  A.  0. 
ITY,  Loyola  Medical  School,  Chicago. 

The  intestinal  mechanism  primarily  stimulated  by 
sodium  carbonate:  Fbbdxbiox  S.  Hamhkrf  (by 
invitation),  Wistar  Institute  of  Anatomy,  Phila- 
delphia. 

The  effect  of  pituUary  extract  upon  the  peripheral 
vasomotor  mechanism  and  on  diuresis:  O.  O. 
Stolanb,  J.  H.  Eobb  (by  invitation),  B.  M. 
Isbnbebgxb  (by  invitation),  and  B.  W.  Ubib  (by 
invitation),  University  of  Kansas. 
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The  qwmHtaiyoe  meamurevMfii  of  gtatie  oantrol  in 
gtanding:  W.  B.  MiLXS,  Garnegie  Nutrition  Lab- 
oratory, Boston. 

Blood  pressure  and  electrocardiographie  changes  in 
the  dog  during  extreme  oxygen  want:  G.  W. 
Greens  and  N.  G.  Gilbert  (by  invitation) , 
Nortbweetem  UniveiT^  Medical  School. 


The  inhibitory  effects  of  vagus  stymmUMon  en  gas- 
tric mobiUty  in  the  twrUe:  Feed.  T.  Booers  and 
Z.  BERKOvnx  (by  invitation),  Baylor  Univer- 
flity. 

Bxperimental  gigantism  produced  by  feeding  an- 
terior lobes  of  hypophysis:  E.  XJhlsnhuth  (by 
invitation),  BockofeUer  Inatitate,  New  York. 


PAPERS  READ  BT  TITLE 

A  study  of  the  influence  of  various  circulatory  con- 
ditions on  the  reaction  to  the  low  oxygen  of  re- 
breathing:  Edward  a  Sohnsider. 

Endocrinological  studies  of  the  prostate  gland: 
D.  I.  Macht. 

Movements  of  the  empty  stomach  of  nectunu:  T. 
L.  Patterson  (by  invitation). 

Notes  on  muscie  fatigue  in  frog  when  immersed  in 
various  concentrations  of  the  alcohols:  F.  M. 
Baldwin. 

Beport  on  the  daily  analysis  of  outdoor  (cUy)  air 
for  18  months:  W.  M.  Boothbt  and  K.  Sandi- 
PORD  (by  invitation). 

The  effect  of  starvation  on  the  catalase  content: 
W.  E.  BuRGE  and  J.  Leiohsenrino  (by  invita- 
tion). 

Vioestrous  changes  in  the  mammary  gland  of  the 
opossum:  Carl  Haetman  (by  inviution). 

A  new  method  for  determining  cardiac  output:  J. 
A.  E.  Etstee  and  W,  J.  Meek,  University  of 
Wiflconain. 

Contributions  to  our  hnowledge  of  the  center  of 
gravity  in  man:  Peeot  M.  Dawson  and  co- 
workers. 

Minimal  reflex  contractions  in  tenuissimus  of  the 
cat,  (investigated  by  Pratt's  optical  method:  E. 
L.  PcmTER,  Western  Beserve  University. 

Production  of  ammonia  in  musOe  under  different 
conditions:  Shiro  Tashiro  and  Olive  P.  Lee 
(by  invitation). 

The  distribution  of  particfOate  matter  after  intra- 
venous injection:  d  K.  Drinker,  L.  A.  Shaw 
(by  invitation)  and  G.  C.  Lund  (by  invitation), 
Harvard  Medical  Bekool. 

P'J)  time  and  D-P  time  of  the  carotid  pulse  of 
women:  W.  P.  Lombard  and  O.  M.  Cope  (by  in- 
vitation), Umvernty  of  M&cMgan, 

The  relation  of  the  cerebral  hemispheres  to  the 
sympathetic  nervous  system:  Fred.  T.  Bogers, 
Baylor  University. 

A  quantitative  study  of  the  effect  of  magnesium 
chloride  on  nerve:  Esther  Greilsheimer  (by  in- 
vitation), and  G.  E.  Shepherd  (by  invitation), 
Univeraiity  of  Minnesota. 


DEMONSTRATIONS 

Exhibition  of  old  boolcs  of  anatomy  and  physiol- 
ogy: A.  B.  LnoKHARDT,  University  of  Chicago. 

The  adaptation  of  Adrian's  narcosis  experiment  to 
class-room  instruction  on  nerve  conduction: 
Alexander  Forbes,  Harvard  University. 

The  capUlary  circulation  in  the  cat's  ear:  Donald 

B.  Hooker,  Johns  Hopkins  University. 

The  action  of  gastrin:  B.  W.  EIeeton,  F.  G.  Eoch 
and  A.  B.  Luokhardt,  University  of  Chicago. 

Vasomotor  nerves  in  the  lungs  of  amphibia  and 
reptUa:  A.  B.  Luokhardt  and  A.  J.  Carlson. 

Models  to  iOustrate  the  prinoiples  of  ophthdl- 
mosoopy  and  retinoscopy:  A.  B.  Luokhardt. 

Appetite  secretion  of  gastric  juice  in  man:  A.  J. 
Carlson. 

Lung  automatism  and  lung  reflexes:  A.  B.  Luok- 
hardt and  A.  J.  Carlson. 

Effects  of  prolonged  low  protein  diet  in  rats:  E. 

C.  Turner  (by  invitation),  University  of  Chi- 
cago. 

"Fat  Soluble  A"  in  ohieJeen  fat  and  orange  peel: 
Ethel  Cooper  (by  invitation),  University  of 
Chicago. 

Symbiosis  in  the  study  of  deficiency  diseases: 
Lester  Draostedt  (by  invitation).  University 
of  Chicago. 

An  anesthesia  apparatus:  D.  E.  Jackson. 

An  anesthesia  apparatus  for  animal  experiments: 
Gerard  Baap  (by  invitation)  and  D.  E.  Jack- 
son. 

The  utiUeation  of  the  ciliary  ganglion  in  physiol- 
ogy and  pharmacology:  A.  B.  Cooper  (by  invi- 
tation) and  J.  F«  Groot  (by  invitation). 

Demonstration  of  Wright's  new  method  for  the 
study  of  leucocytic  chemotaxis:  Elizabeth  P. 
Wolp  (by  invitation). 

Charts  illustrating  (a)  effects  of  spells  of  rest  on 
physical  efficiency,  (b)  An  examination  of  in- 
dices of  circulatory  efficiency:  Percy  M.  Daw- 
son, Lucy  A.  Waluuch  (by  invitation)  and 
Frances  V.  Kupperkan  (by  invitation).  Uni- 
versity of  Wisconsin. 

Chas.  W.  Greene, 
Secretary 
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IX 


CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

Rnt  Avenue  and  Twen^-ei^th  Street 
NEW  YORK  CITY 


For  Informatioii  Address 
THE  SECRETARY 

477  FIRST  AVENUB 
NEW  YORK,  N.  Y. 


OleiteniRmmaiiiversiiy 

ScDoel  of  ItMOdie 

Oniy  Medicai  SchiH>l  in  the  Gtly 
of  Cleveland 

Admits  only  oollege  degree  stndents  and 
seniors  in  absentia. 

Excellent  laboratories  and  facilities  for 
research  and  advanced  work. 

I^arge  clinical  material.  Sole  medical 
control  of  Lakeside,  City,  Charity  and  Mater- 
nity Hospitals,  and  Babies  Dispensary. 
Clinical  Clerk  Services  and  individnal  in- 
stmction. 

Wide  choice  of  hospital  appointments  for 
all  graduates. 

Fifth  optional  year  leading  to  A.  M.  in 
Medicine. 

Vacation  courses  facilitating  transfer  of 
advanced  students. 

Session  opens  September  29, 1921,  closes 
June  15, 1922.    Tuition,  f250.00. 

CkeRMMrar  BSi6.«lft$ttCkfcl«M 


Johns  Hopkins  University 

MedBcal  School 


neXeAlflia  EtabQol  Uaa  IntMina  Part  of  the  Vid^miijm 
'    lAflUattoawlththAJolinaHopkliiaHotpltia 


Isinelowi 


ADMISSION 

OuidlcUtei  for  odmiiiton  most  be  gradnfttM  of  approved 
eoUogas  or  leloiitiflo  Mhooli  with  at  least  two  Tear's  Inttructlon, 
Indndlog  laboimtorj  work,  in  Chemistrj,  and  one  year  each  in 
physiea  and  biologr,  together  with  eridenoe  of  a  reading  knowl- 
edge of  French  ana  German. 

Each  dan  la  limited  to  90  stndents,  menand  women  being 
admitted  on  the  same  tenia.  Kxe^t  in  wnumtal  eireumitaneeg, 
appUeatioiu/oradmi§aionwa  notUoontUUnd  a/lsr  July  laL 

If  Taeanoies  ooenr,  stndents  from  other  iBBtitotlons  dedrlng 
sdTsnoed  stondina  may  be  admitted  to  the  second  or  third  year 
proTided  they  fUmll  all  of  oar  requirements  and  present  ex* 
oepCional  qnaliflcations. 

INSTRUCTION 


The  aeademlo 
the 


lemlo  year  begins  the  Ta 
third  Tneada/  in  Jane, 
mr  years  and  espeolal  e 


Taesday  nearest  October  1  and 

Hie  coarse  of  Instracton, 

ipedal  emphasis  is  laid  npon 


oosopies  foor  ▼« 

Meal  work  in  the  hdwratorles,  in  the  wards  of  the 

m  the  Dli^enaary. 

TUITION 

The  diaige  for  toitloa  la  tSBO  per  annnm,  payable  la  thiee 
instabnenta.  There  are  no  extra  fees  except  for  rental  of  micto- 
soope,  certain  expeaslTe  sappUes,  and  laboratory  breakage. 

The  annual  annoancement  and  application  blanks  naj  be 
obtained  by  addressing  the 

Dean  of  the  Johna  Hopklaa  Medics   School 
WaahingtOB  and  Monumeat  Sta.       BALTIMORE.  M.  D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  Taesday.  Jane  6th,  and  ending  Thnisday,  July 
ISth,  a  coorse  in  meaical  dianosis,  indnding  laboratory  exer- 
dses  in  dinicsl  patholocy  ana  demonstratieas  in  patholsgical 
anatomy,  will  be  oflbna.  The  coarse  will  be  limited  to  twnUy 
students,  foe  fiOO.  Applications  should  be  msde  to  the  Dean's 
Offiesu 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{SeUibUMh0d  in  2834) 

ADUBSION I  All  students  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  oollege  work,  which  mtist  include 
Chemistry  (General  and  Organic),  Physica and 
Biology,  with  their  labcMmtoriea,  and  at  least 
one  year  in  Bnglish  and  one  year  in  a  modem 
foreign  language. 

COmiNBD  COmSn:  Premedicalaawseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  3rear  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Wemen  mdmitted  to  all  Seboole  of  the 
College  of  Medicine 

For  bulletins  and  all  other  information,  addrasi 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La. 
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Marine  Biological  Laboratory 

Woods  Hol«,  MsM. 


INVESTIGATION 
Eatir*  Y—r 


INSTRUCTION 

9nm  29  to  Awsutt  9 
1921 


SUPPLY 

DEPARTMENT 

OpM  tli«  Eatira  Y—r 


FacUitiM  for  iM^aroh  in  Zoology, 
EmbryoIogT,  Phjaloloffj,  and  Bot- 
any. Eiinty-foar  pnTate  labora- 
toriM,  $100  6mIi  for  not  orer  thrae 
montha.  Thirty  tables  are  avaU^ 
able  for  beginners  in  research  who 
desire  to  work  under  the  direction 
of  members  of  the  staff.  The  fee 
for  such  a  table  is  980.00. 

CourMs  of  laboratory  instraotion 
with  lectures  are  oflbz«d  in  Inrerte- 
brate  Zoology,  Protosoologr.  Em- 
bryology. Physiology  and  Morph- 
oloffy  and  Taxonomy  of  the  Alne. 
Each  coarse  requires  the  tall  tune 
of  the  student.  Fee,t76.  A  lecture 
coarse  on  the  Philosophical  Aspects 
of  Biology  and  Allied  Sciences  is 
also  offered. 

Animals  and  nlants,  preserred,  Ut* 
ing,  and  in  emoryonic  stages.  Pi«- 
serred  material  of  all  types  of 
animals  and  of  Algae,  Fungi,  JAna> 
worts  and  Mosses  fbmisned  for 
claaswork,  or  for  the  museum.  Lir- 
inff  material  ftimished  in  season  as 
ordered.  Microscopic  slides  in 
Zoology,  Botany,  Histology,  Bao- 
terioloi^.  Price  lists  of  Zoological 
and  Botanical  material  and  Micro- 
scopic Slides  sent  on  apj^cation. 
SUte  which  is  desired.  For  price 
lists  and  all  information  regarding 
material,  address 

GEO.  M.  GRAY.  Cantor.  Woods  Hot*.  Maaa 

The  annual  announcement  will  be  sent  on  application  to  The 
Director,  Marine  Biological  Laboratory,  Woods  Hole,  Mass. 


Yale  University 

SCHOOL  OF  MEDICINE 

Affiliated  %iritk  ibe  New  Hmrm  Hospital 
and  New  Haten  Dispensaiy 

109th  Seftsion 

Reotganizad  oo  a  foil-time  basis 

Entrance  Reciuirenients :  A  miniinuiii 
of  two  yean  (or  its  equivalent)  of  coUege 
including  general  biology,  phyiict,  general 
and  organic  chemistiy,  iJiysical  chemistry 
or  laboratory  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FACaJTIES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE     TO     MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  is 
limited,  applications  must  be  made  before 
June  1 5. 

Dean,  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


Rush  Medical  College 

IN  APPUJATION  WITH 

The  University  of  Cliicaso 


Cttnieialttm«— The  fimdamoital  bnaoliM  (Anatomy,  FhytioL 
ogj.  Bacteriology,  etc.)  are  taaght  in  the  Departmenta  ol 
sSenoe  at  the^oU  Kologioal  and  the  Bicketta  Laboia^ 
toriea,  Unirexaity  of  Chicago.  The  oonxaea  of  the  three 
olinkal  yeara  are  glTcn  in  Bmh  Medical  College  and  in  the 
Praabyterian,  the  Cook  County  Hoapltal,  the  Home  for 
Deatitate  Crippled  Childien,  and  other  hoapltala. 

Claiiea  Umlted.^The  nmtfber  of  atndenta  admitted  to  each 
claaa  ia  limited,  adeotion  of  thoae  to  be  admitted  ia  made  on 
the  baaia  of  meriti 

Hoapltal  Year.— The  Fifth  Tear,  oonalating  of  aerrloe  aa  an 
inteme  under  anperrlaion  in  an  approTcd  hoapital,  or  of 
adTanoed  work  in  one  of  the  depurtmenta  ia  preraqniaite 
for  graduation.       _        „ 
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The  Spring  quarter  oommenoaa  March  38, 1921. 
TUITION— ^7S.OO  per  quarter,  no  laboratory  f  aee. 

Complete  and  detailed  information  may  be  seoored  by  addrwuing 

THE  MEDICAL  DEAN 

The  Unlreralty  of  Chicago  CHICAGO,  ILL. 


Northwestern  University 
Medical  School 

SltOAted  In  Chioaco  In  doM  prozlinltj  to  ImporteBt 
Eotpitab  with  an  abundance  of  oUnloal  materiaL 

Admission  Requirements— Two  yean  of  CoHefe  oiedit 
Including  |a  satiafaotoxy  course  in  Physios,  Chemistiy, 
Biolosy  or  Zoolosy,  and  French  or  Gennan. 

Coarse  of  Study— leading  to  the  degree  of  Doctor  of 
Medidne— Four  srears  In  the  Medical  School  and  a 
fifth  year  either  as  Inteme  In  an  approved  hospital 
or  devoted  to  research  In  some  branch  of  Medical 
Sdence. 

Graduate  Instruction — In  courses  leading  to  the  ^degree 
of  Master  of  Arts  or  Doctor  of  Philosophy.. 

Research  Foundation — ^The  James  A.  Patten  Bndow- 
ment  for  Research  affords  unusual  opportunities  for 
advanced  students  of  Medical  Sdence  to  purnie 
special  Investigations. 

Research  Fdlowahlps— Four  fdlowahlps  of  the  value 
of  $600  eadi  are  awarded  annually  to  promote 
scholariy  research. 


Tuition  Fees — ^The  tuition  fee  for  undergraduate  stu- 
dents Is  $180.00  a  year. 

For  Inf onnatlon  addreas 

C.  W.  PATTERSON,  Registrar 
aoi  Seiitli  DMrbom  Str««l    ClilMifOf  Illinois 
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COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

IM MBDIATB  DBLIVBRIKS. 
ASK  FOR  CATAIiOGUB  !«. 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION   INSTRUMENTS 

6S6-640  EAST  STATE  STREET 
TRENTON,  N.  J. 


CentrtI  Btoctrical  8yitom  of  Comptoa  Bl*etrom«t«f 


In  every  laboratory  where  electricity  is  used,  there  is  need  for 

variable  resistances — and  to  meet  such  requirements 

we  offer  a  well  tried  series  of 

"JAGABr  SLIDING  CONTACT 

TUBE  RHEOSTATS 

Hundreds  of  them  have  been  sold  during  the  past  three  years,  to  various  Govern- 
ment Departments,  Universities,  Colleges,  Technical  Schools,  Industrial  Com- 
panies, etc. — ^and  have  "made  good"  under  every-day  service  conditions. 

WRITE  FOR  ILLUSTRATED  DESCRIPTIVE  BULLETIN  957 


JAMES  a  BIDDLE 

1211-13  ARCH  STREET,  PHILADELPHIA 
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SCIENCE— ADVERTIE 


Leifz  Microtomes  of  I 


an 

w1 


slightest  vibration  and  conse- 
qnently  permits  sections  of  minut- 
est thickness. 

Some  of  the  models  are  snp 
plied  with  automatic  adjustment  for 
object  block  and  chain  movement 
for  knife  carrier. 


//  interesfd  ask  for  €Uitaiog  F 


^UITZ-QUAUTY^ 


^SSMz^ 


60  East  lOnSr 


4 


LEITZ-QUAUTV^ 


POLAR  ISCOPES 


With  Lippich 
Polarizer.scale 
graduated  in 
degrees  of 
rotation. 


We  offer  for  im- 
mediate delivery 
various  types  of 
polariscopesy  indud- 
ing  those  having 
Yentske  scale  and 
scale  reading  in  di- 
rect percentage  of 
sugar  in  urine. 


PAIS  COMPANY 


I^BORATORY    APPARATUS 
1II8-18T  ^W.  SeSD  STRBBT 


Detaila   sent 
upon  requMt 


NB^W  YORK,  N.  Y. 
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Not 


How  Much1 


Imt 


How  Much  i 


With  fuel  bills  and 
freight  bills  such  a  large 
item  in  operating  costs, 
small  plants  are  finding 
it  worth  while  to  save 
from  io%  to  25%  by 
burning  their  fuel  more 
efficiently. 

Firemen  working 
from  the  charts  of  the 
Hairs  Automatic  COi 
and  Draft  Recorder 

know  all  the  conditions 
conducive  to  efficient 
combustion.  They 
know  the  correct  draft, 
thickness  of  fuel  bed, 
how  to  intelligently  con- 
trol the  dampers,  every- 
thing necessary  to  main- 
tain the  highest  possible 
percentage  of  CO9. 
Naturally  they  work  for 
high  records,  which 
mean  additional  savings 
for  you. 

Complete  description 
of  the  advantages  to  be 
gained  in  your  plant 
will  be  sent  on  request. 


Awar4o4  Mrtifleate  of  merit  hy  tho  FraakllB  Iaa«t««te 

We  carry  a  complete  Une  of  Hays  Combustion  Efficiency  Appliances 

BRAUN-KNECHT-HEIMANN-CO. 


584  Mission  Street 


FOUNDED  1852 

SAN  FRANCISCO,  CAL.,  U.  S.  A. 

WholMal«  and  RetaU  Dealers  in 

Laboratory  Apparatus,  Industrial  and  C  P.  Chemicals 
Inventors  —  Manufacturers  —  Exporters  —  Importers 


'  W9  know  tfow  $0  pack  /br  BMport ' 


Obfe  AddrcM  «*BltAUNDRUG* 
AflCodMUtea 


Lot  Aacdct  Hcnmc 
THE  BRAUN  CORPORATION 
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The  Silverman  Illuminator 

A  new  eye  for  the  miorosoope 

Qffen  important  advantages  for  practkaDy  every  application  of  tke  Microscope 

a — It  ahowB  more  detaiL 
fr— A  dearer  and  better  defined  pi 
c— ^Several  nofvel  methods  ol  illun 
d — It  saves  very  much  valuable  t 
e— It  prevents  eye  strain,  eye  fati 
/ — It  can  be  lowered  into  den>,  h< 
g — It  gjives  excellent  results  for  v 
cations,  also  in  oil  tmmersii 
k — It  can  be  used  wifli  any  Micrc 

A  small  circular  tube  lamp 
surrounds^  the  objective  and  fur- 
nishes a  ditfuaed  and  unifonn  il- 
lumination directly  where  it  is 
needed.  The  Silverman  Illumi- 
nator marks 

A  Great  Advance  in 
Micrcsccpe  Illumination 

For  OAle  by  all  tl 

wriufor  Ludwig^  Hommel  &  Co. 

BuiUHn  48.B      53Q.534  pomando  St.  PITTSBURGH,  PA. 


A  NEW  WILEY  BOOK-READY  MAY  1st. 

A  FRENCH-ENGLISH  DICTIONARY 

FOR  CHEMISTS 
By  AUSTIN  M.  PATTERSON.  Ph.  D. 

Formerly  Editor  of  "  ChenUcai  Abstracts'' 
Author  of  "A  GERMANS-ENGLISH  DICTIONARY  FOR  CHEMISTS" 

This  useful  new  Dictionary  defines  over  30,000  words  and  phrases.  It  is  the  only 
book  covering  its  particular  field,  and  follows  the  lines  of  the  same  author's  very  successful 
German-English  Dictionary.  The  entire  chemical  field  is  covered,  and  in  addition 
common  general  words  and  many  troublesome  idioms  and  verb  forms  are  included. 

The  Introduction  contains  information  on  French  chemical  nomenclature  and  gives  a 
few  principles  of  grammar  and  examples  of  the  plurals  of  nouns,  declension  of  verbs,  ete. 

This  book  ha$  384  pages,  ^  by  7,  and  is  flexibly  bound.     fS,  00  postpaid. 

Let  us  send  YOU  a  Free  Examination  copy— 
determine  for  yourself  fust  how  valuable  it  is 

JOHN  WILEY  &  SONS,  Inc. 

ai  Fourth  Aveaue  NEW  YORK 
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the  liints  on  the  details  of  technic  will  prove  serviceable.  The  book  is 
adaptable  to  the  use  of  either  the  graduate  or  the  undergraduate  iftudent** 
— ^L.  R  Hesler  in  **  Phytopathology." 

Bt  Eiwnr  F.  Smith,  in  charM  of  Laboimtonr  of  Plant  PatlioIogT,  Barewi  of  Flint  IndofliiT,  Waahlngton, 
D.C.    oSaTOofOOO]piwM,iltSatnit0d.  Cloth,  flO.OO  net. 


Prentiss  and  Arey's  Embryology  ^mSL 

This  edition  has  been  given  a  thoroui^h  ftftd  careful  revision,  adding  every 
new  advancement  It  deals  particular!}^  with  the  chick  and  pig  embryos 
usually  studied  in  the  laboratory,  comparing  them  constantly  with  the 
hsinaii  embryo  and  giving  you  a  concise,  systematic  account  of  human 
embryology.  A  large  number  of  Miginal  dissections  are  described  and 
illustrated. 

Luge  oetaTO  of  411  pages,  with  888  lUnitimtiont^  fl^  CbABLia  W.  Pbuttiss,  Ph.B ,  formerij  Piofe«or  of 
Micioaeoplo  Anatomy,  and  Liaus  B.  AnBT,  Plbl>4,  Aaaoeiate  ProfoMor  of  Anatomy,  Northweatern  UniTenlty. 

Cloth,  $5.50  net. 

Mallory  and  Wright's  Patftrologic  Technic  JSSSSH 

This  work  gives  the  technic  erf  bacteriologic  methods,  bacteriology  ol 
various  diseases,  histologic  m^fiods,  the  special  methods  used  in  clinical 
bacteriology  and  pathology^  and  the  preparation  ol  bacterial  vaccines. 

Octavo  of  566  pagea,  with  181  illoatraiioni .  Br  Frah k  Bubb  Mallobt,  M.D.,  Patholofdtt  to  the  Boaton  City 
Hoapital;  and  Jajob  Hombb  Wrioht,  If  .0.,  Pathologiat  to  the  MaaMdmietie  General  Hoapital. 

Cloth,  14.75  net. 

Sign  Md  Mailthia  Oidet  Fonn  Tod*y  ~ 

W.  B.  SAUNDERS  COMPANY.West  Washins^ton  Sq-^Phila. 

Pleaae  tend  me  the  booka  aaiked  pC),  diaiging  the  amounl  to  ay  accoynl : 

Smith't  Bacterial  Diaesacf  of  Plants.  ....  Clodi.  ^10.00  naC 

Pnhcim  and  Aiay'a  Embryology Clott,  ^5.50  naC 

Mallory  and  Wr^'a  Padiologic  Tachnic  .   .  Clodi,  fl.75  nat 

Name ^.-^ , >.  City -        , 


Stieet ^.^ State^ 
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SCIENCE— ADVBBTI3BMENTa 


Pyrolectric  Instrument  Co. 


For  your  reference  we  are  herewith  funiMhin^  a  list  of  the  predaion  instru- 
ments and  accessory  items  which  we  o£Fer.  Although  primarily  manufacturers 
of  electrical  precisipn  instruments  of  the  higheiit  grade,  we  have  added  to  our 
line  a  few  axticles  of  other  manufacture  in  an  endeavor  to  serve  our  customers 
with  the  best  products  available  in  each  particular  field. 

Your  correspondence  concerning  the  following  articles  is  solicited.  The 
Kberal  Pyi^olectric  gueurantee  and  our  policy  of  a:bsolute  fair-dealing  are  dis- 
tinctly to  your  advantage. 


ACKEE  HTBBOGEK-IOIf  APPARATUS 

AKMETEBS  (portable) 

ABYTON  SHUNTS 

CALIBRATION  OUTFITS  FOR  THERMO. 

COUPLES 
CHEMICALS  FOR  HTBR06EN-I0N  BE- 

TERMINATIONS 
COILS,  RESISTANCE 
COMPTON       QUABRANT      ELECTRO- 
METERS 
BEFLECTION  POTENTIOMETEBS  (Py- 

roTolter  type) 
ELECTBO-BinfAMOMETEBS 
ELECTBOMETEBS 
ELECTBOMETEB  SUSPENSIONS 
GALTANOMETEBS,  A.  C. 
GALTANOMETEBS,  D.  C. 
GALYANOMETEB  SPOT  LIGHTS 
GLASSWABE     FOB     HYDBOGEN-ION 

DETEBMINATIONS 
HYPSOMETEBS 
HYDBOGEN-ION     APPABATUS      AND 

CHEMICALS 
INDUCTANCE,  FIXED  STANDABDS  OP 
INDUCTANCE,  YABIABLE  STANDABDS 

OP  SELF  AND  MUTUAL 
KEYS,  TAPPING  AND  MISCELLANEOUS 
LAMPS  AND  SCALES 
MEGOHM  BESISTANCE  BOXES 
MICBOYOLTEBS,  NOBTHBUP 
MHJiIYOLTEBS,  NOBTHBUP 
MILLIAMMETEBS  (portable) 
MILLIYOLTMETEBS  (portable) 
NOBTHBUP  PYBOYOLTEBS 
NOBTHBUP  FLAT-COUL  RESISTANCES 


PER  CENT.  BRIDGES 

POHL  COMMUTATORS 

POTENTIAL  SETS 

POTENTIOMETERS,  NORTHRUP  pH 
PYROYOLTER  TYPE 

PROTECTION  TUBES  FOR  THERMO- 
COUPLES 

PYROMETERS  (Indleating) 

PYROYOLTERS,  NORTHRUP 

PYROYOLTER  ADAPTERS,  NORTHRUP 

QUARTZ  FIBRES 

REICHSANSTALT  RESISTANCES 

RESISTANCE  BOXES,  DIAL  DECADE 

RESISTANCE  COILS 

RESISTANCES,  NORTHRUP  FLAT-COIL 

RESISTANCE  STANDARDS,  REICHS- 
ANSTALT 

RESISTANCE  STANDARDS,  OIL- 
SEALED 

RESISTANCE  THERMOMETERS 

RESISTANCE  UNITS, « HANDY" 

SHUNTS,  STANDARD 

SWITCHES,  MISCELLANEOUS  SMALL 

SWITCHES,  SELECTOR 

SWITCHES,  MERCURY  CUP  SELECTOR 

THERMOCOUPLES 

THERMOCOUPLE  CAUBBATION  OUT- 
FITS 

THEBMOMETEBS  FOB  COLD  JUNC- 
TION COBBECTIONS 

THEBMOS  COLD  JUNCTION  BOTTLES 

YOLT-AMMETEB  SETS 

YOLT  BOXES 

YOLTMETEBS 

WHEATSTONE  BBIDGES 


If  yoa  hare  nerer  recelyed  a  binder  for  onr  IKeratiire,  ask  for  ft  Tbere  is  one  for 
TOO.  The  ^rrolectric  Bl-Monthly  Bulletin  Is  an  Interesting  and  unique  publication. 
There  Is  no  charge  for  It 


PYROLECTRIC  INSTRUMENT  CO. 

ELECTRICAL  PRECISION  INSTRUMENTS 
636-640  East  Slate  Street  TRENTON,  N.  J. 
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Resistance  Boxes  and  Wheat- 
stone  Bridges 

The  dependability  of  resistance  coils,  as  regards  accuracy  and 
constancy  of  adjustment,  is  determined  by  the  manufacturer's  ex- 
perience in  their  construction.  This  involves  the  selection  and  test- 
ing of  suitable  resistance  wire;  design  of  spool;  methods  of  winding 
and  adjusting;  and  ageing  under  known  and  controlled  temperature 
conditions.  The  design  and  construction  of  the  switches— plug  or 
dial  type — on  the  Resistance  Box  or  Bridge  is  also  of  great 
importance. 

When  you  purchase  Leeds  &  Northrup  resistance  apparatus 
for  your  laboratory  you  do  so  with  the  manufacturer's  guarantee 
that  all  the  precautions  in  manufacture,  which  long  experience  has 
shown  essential,  are  carefully  observed.  You  are  further  assured 
that  the  instrument,  whatever  it  may  be,  is  as  accurate  eis  the  speci- 
fications have  stated  it  to  be,  and  that  its  design  is  in  accordance 
with  the  best  practice,  consistent  vrith  reasonable  cost 

In  short,  when  you  purchase  Leeds  &  Northrup  apparatus,  you 
know  that  you  are  getting  the  very  best  apparatus  of  its  kind. 

That  what  we  say  is  not  merely  **  advertising  talk  "  is  easy  for 
you  to  prove  to  your  complete  satisfaction.  Any  scientific  labora- 
tory in  which  electrical  measurements  are  made  has  on  its  8ta£F 
people  who  know  Leeds  &  Northrup  instruments,  and  who  will  be 
glad  to  confirm  our  statements  to  you. 


Are  you  familiar  with  Cataiogue  S44  on  Resistance 
Boxes  and  Wheatstone  Bridges?  A  copy  uHU  he 
gkuUy  sent  if  you  request  it. 


Leeds  &  Nor^thrup  Company 

EUctrtcal  Measuring  Instruments 
4901  Stenton  Ave.  Philadelphia,  Pa. 
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SCIENCE 


A  Weekly  Journal  devoted  to  die  Advancement  of 
.Science,  puUiahing  die  official  notices  and  pro- 
ceedings of  die  American  Association  for 
die  Advancement  of  Science 

Published  every  Friday  by 

THE  SCIENCE  PRESS 

LANCASTER.  PA.  GARRISON,  N.  Y. 

NEW  YORK,  N.  Y. 

Bntered  in  the  post-office  st  I^sncsstev,  Ps  as  aecond-class 
mstter.  uadef  the  set  of  March  3, 1879 

WANTED— Two  grsdustes  in  Zoology,  Physiology  or 
Botsny  to  assist  in  laboratory  teaching  in  General  Biology 
at  Stanford  University,  beginning  October  first.  Salary 
I1000.00.  Aboat  half  of  the  time  available  for  graduate 
work.  Address  Professor  £.  G.  Martin,  SUnford  Uni- 
versity, California, 


NOW  READY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  Ph-D. 

WwlfairBiinaB 

Afadoaal  and  deductiva  tCMtisa  on tka  physio  of 
^hfncittB  and  tht  aviatof • 

678  P^vM,  niiiscfatod,  Iadui»  Bvo.    Pkica.  0 

THE  FRANKLIN  INSTITUTB 

nOLADBLnilA,  U.  S.  A. 

THE   COCCIDAE 

Tabloa  for  tha  IdantificatioB  of  Iho  Sttbfamiliaa 

uul  Soum  of  tha  Mora  Inportaal  Ganara 

and  Spaciaa  Tog athar  with  Ditcttsaiona 

of  Thair  Analomj  and  Ufa  Hiatorj 

By 
ALEX.  D.  MmGILUVRAY  PlkD. 

Pmf.  cf  Systematic  Entomotogy  in  th€  University  tf  Illinois 

Chapters  devoted  to  near  relatives  of  Cocdds,  Prep- 
aration,  Bxtemal  Anatom^r.  Classification,  and  to  each 
of  the  Subfamilies  and  Tnbes,  Twenty-seven  in  all. 

8mo.    aoth.    IX+502.    ffi.OOnet 
Sent^rtpaid  upon  receipt  of  Price*    Order  direct/rom  pnblisk» 

SCARAB   COMPANY 
M3  Mlehi«an  Ava.  Urbana,  Illinois 

The  Micro3COpe 

By  SIMON  H.  GAGE  of  CoraaO  Univarslty 

13th  Edition.  Poblishsd  Dacembsr.  19M 

latMislw,  ipscM  saipfcMisispt  ipoa  thaPark-FMdMlCTSicops 

Postpaid  UM 

COMSTOCK    PUBLISHING   CO,  Ithaca,  N.  Y. 


NEW-WGRLD  SCIENCE  SERIES 
edilMi  by  Jobs  W.  Rilcbia 


Experimental  Organic 
Chemistry 

By  AUGUSTUS  P.  WEST 
University  of  the  Philippines 

A  text  containing  full  laboratory  direc- 
tions for  the  atudent,  a  discussion  of  the 
groups  of  organic  compounds,  and  con- 
cise explanations  of  the  principles  of  the 
subject  The  author  has  endeavored  to 
connect  the  laboratory  and  theoretical 
work  more  closely  than  is  usually  done. 

Structural  formulsis  and  equations  show- 
ing the  chemical  reactions  in  the  experi- 
ments performed  are  included.  A  great 
Viumber  of  charts  and  diagrams  make 
clear  the  interrelation  of  compounds.  Ac 
a  laboratory  guide  and  text  to  accompany 
lectures  this  book  fills  a  real  need. 

Teadiers  have  made  these  statements 
about  Experimental  Organic  Chemislry: 

"  It  is  just  the  book  we  who  teach  organic 
chemistry  have  been  wanting  and  have 
waited  for.  I  intend  to  adopt  it**  "  My 
students  use  the  book  in  a  way  that  shows 
it  is  just  what  they  need  for  a  fuller  under- 
standing of  their  work.*'  '*  It  is  the  best 
text  of  its  kind  which  I  have  had  the 
pleasure  of  examining.  I  have  decided  to 
put  it  into  use  in  my  cla 


Cloth,    xiii  +  469  pages.    Illustrated. 
Price  $3.20. 


WORLD  BOOK  COMPANY 

Yonken-on-HudMMit  N.  Y. 
2126  Prairi«  Kwmaumt  CUcayo 
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ANNOUNCEMENT 

We  are  now  ready  to  make  deliveries 

of  the 

New  Rotary 

CENCO  HYVAC  PUMP 

Producing   a  Vacumn   of  0.001   mm. 
without  Preliminary  or  Backing  Pump 


No.  10999 

For  almost  two  years  experimental  work  has  been  in  progress  on  the 
development  and  manufacture  of  this  new  application  of  the  Rotary  eccentric 
principle  of  pump  construction,  as  a  result  of  which  we  are  able  to  announce 

The  Smallest,  Most  Efficient  and  Most  Economical  Outfit 
For  Obtaining  a  Vacuum  of  0.001  mm. 

WHICH  HAS  EVER  BEEN  PRODUCED 
For  Complete  Deeoriptione  and  Prioee,  eend  for  Bnlletin  No.  92  S 


Central  Scientific  Company 

460  EAST  OHIO  STREET  CHICA.GO,    U.  S.  A.. 
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LABORATORY  BALANCES 

FOR    GENERAL    USE 


These  balances  are  especially  suited  for  weighing^s  which  require  a  fairly  high 
degree  of  accuracy,  the  sensitivity  being  2  mgm.  under  full  load. 

Capacity  is  100  gms.;  beam  200  mm.  with  adjustable  screws  at  both  ends;  eccentric 
beam  lifting  device;  plumb  bob  for  leveling;  three  leveling  screws  for  balance 
rests;  bows  90  mm.  wide;  pans  80  mm.  in  diameter.  The  case  is  French  Mahogany 
with  glass  sides  and  top,  sliding  door  both  back  and  front;  the  finish  is  of  highly 
polished  brass,  lacquered. 

No.  20580  with  Agate  Bearings  each  $25.00 

No.  20582  with  Steel  Bearings  each  $22.50 

These  balances  arc  being  told  at  a  nKMtantuuaUy  low  price  ami  bear  our  guarantee.    Thesnpply 
is  limited  and  if  you  have  use  for  at  least  one  of  them,  we  urge  you  to  place  your  order  at  once. 

Laboratory  Apparatus,  Glassware,  Chemicab 
ROCHESTER,  N.  Y. 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 

m  m.  m 


Schtntdoupt Nt  i* 


Among  the  many  products  developed  by  tiie  General 
Electric  Company's  research  laboratories  the  following 
are  of  special  interest  to  manufacturers: 


GENELITB 

A  self  lubricated  metal  for  light  daty  bearing 
purposes,  containing  approximately  40%  by 
volume  of  graphite  ^tributed  evenly  through- 
out its  1 


WATER  JAPAN 

A  non-inflammable  japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  sizes : 

100,000  volt,  100  ma. 
20,000     "      100    " 
10,000     "      100    " 
Absolutely  no  moving  parts. 


BOROFLUX 

A  deoxidizer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANGMUIR  CONDENSATION   PUMP 

VHth  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
produced  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

VHth  this  pump  a  pressure  of  .001  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 


GenerallHElectric 


General  Office     f^  ^\  Tlnk^ 
Sdienecta4y.N.Y.     V^UIIII 


^ClllV    all  laige  cities     ^^^ 
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INTERNATIONAL    NEW    SELF-BALANCING 

SIZE    I     CENTRIFUGE 

THB  TBST 

IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OF  SBRVICB 


Complete  Honpltal  ItmhormtoTT  Ceatiifwe  Oatllt,  for  urine,  bacteriological,  serological 
and  milk  teatlngr.  consistingr  of  International  new  self-balancing  Size  I  Centrifuge,  with 
step  by  step  rheostat  for  speed  control,  and  the  followingr  equipment: 

1     24S0e  Head,  8-place  60  ml  12  240S6  Glami  Tnbem  15   ml.  graduated 

8     24814  TrnBBlOB  Rlnss  24  24415         "             '*         50  ml,  plain 

8     24815  Metal  Tabeii,  60  ml  12  24430         *'             "         50  ml,  srraduated 

8     24818  RedaelBK  Caps  12  24425         "             "         50  ml,  narrow  neck 

8  •  24819  Bal»coek  Milk  Test  TrnBBlon  Cups  12  SSM4  Milk  Bottles,  8]t,  18  fframs 

12     24028  Glass  Tubes,  16    ml,   plain  4  83008  Cream  Bottles.  50]^,  9  flrrams 

242^5.     Complete  Oiitllt.  as  described  above;  for  110  volt  d.  c. 237.00 

24277*  dttto,  but  for    110  volt,  60  cycle,  a.  c 237.00 

24278.  ditto,     "       "       220        "       d.   C 237.00 

24279.  ditto,     "       "      220  volt,  60  cycle,  a.  c 237.00 

Prloea  aul^eot  to  ehmnge  without  notice 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE.   RETAIL  AND  EXPORT   MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA.  U.  8.  A. 
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REORGANIZATION  OF  THE  WORK  OP 
THE  FEDERAL  GOVERNMENTi 

Three  is  one  problem  of  the  new  adminis- 
tration that  has  reoeived  the  attention  and 
thought  of  the  organized  engineers  of  Amer- 
ica for  many  years  past  This  is  the  problem 
of  the  reorganization  of  the  federal  govem- 
ment.  The  inadeqiiacy,  the  wastefulness,  and 
the  inefficiency  of  our  federal  organization 
was  evident  enough  under  pre-war  conditions. 
These  inadequacies,  these  inefficiencies,  these 
wastes  were  exhibited  to  the  ooimtry  during 
the  war  at  the  cost  of  millions. 

Congress  has  placed  the  problem  in  the 
hands  of  a  very  able  congressional  joint  com- 
mittee. But  if  this  joint  committee  succeeds 
in  securing  the  imminently  necessary  results 
it  will  only  be  by  full  insistent  support  to  it 
by  public  opinion.  Many  attempts  haye  been 
made  at  reorg^anization  before  but  all  of  them 
have  gone  to  the  same  crematory —  the  inter- 
minable difiPerences  in  opinion  among  the 
executive  and  legislative  officials  over  details. 

To  any  student  of  federal  organization,  one 
sweeping  and  fundamental  necessity  stands 
out  above  all  others,  and  that  is  that  the 
administrative  units  of  the  government  must 
be  re-grouped  so  as  to  g^ive  each  of  the  great 
departments  more  nearly  a  single  purpose. 
The  hodge-podge  of  aims  in  certain  adminis- 
trative branches  is  scarcely  believable  when 
we  consider  our  national  pride  and  skill 
in  organization.  Such  functions  as  public 
domain,  public  works,  assistance  to  veterans, 
public  health  functions,  aids  to  navigation, 
to  industry,  to  trade,  purchasing  of  major 
supplies,  are  each  and  every  one  scattered 
over  from  four  to  eight  departznents,  most  of 
which  are  devoted  to  some  other  major 
purpose. 

1  Summary  of  an  address  by  Mr.  Hertwrt 
ISoover,  made  at  the  dinner  giv«n  in  his  hcmor  by 
the  Engineen'  dnib  of  PhiladelpUa,  April  16. 
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Eoonomies  can  be  acoomplislied  from  a 
public  point  of  view  by  an  elimination  of  the 
overlap  in  these  different  units  of  adminis- 
tration through  unification  into  groups  of 
similar  purpose.  The  real  economy  to  the 
nation,  however,  does  not  lie  here,  however 
great  this  may  be,  but  it  lies  in  their  more 
effective  functioning  in  their  daily  relation 
to  the  public.  The  extra  cost  imposed  upon 
business  in  general  in  the  determination  of 
the  relation  of  any  particular  business  to  the 
different  functions  of  the  govenment,  with 
the  uzmeoessarily  duplicating  interferences 
and  demands  is  a  real  charge  on  national 
wealth,  probably  as  great  in  some  directions 
•18  the  actual  costs  of  the  administrations 
themselves. 

Of  equal  imi)ortance  with  economy  is  to 
lecure  effective  concentration  of  government 
dffort  into  service  to  the  community.  No 
constructive  vision  or  policies  can  be  built 
around  a  national  service  directed  by  from 
two  to  ten  cabinet  members,  more  especially 
when  this  particular  purpose  is  a  side  issue  to 
all  of  them.  No  better  example  of  this  exists 
than  the  deplorable  handling  of  our  relations 
to  our  veterans. 

There  are  other  reasons  that  render  re- 
organization imperative  The  changed  eco- 
nomic situation  of  the  world  demands  that  the 
functions  of  the  government  in  aid  to  com- 
merce and  industry  be  given  more  concentra- 
tion and  wider  scope. 

The  enlarged  activities  of  the  government 
as  a  result  of  the  war  gn^eatly  affect  certain 
departments.  The  Treasury  to-day  as  the 
fiscal  office  of  the  government  must  handle 
an  annual  budget  of  $5,000,000,000  as  com- 
pared with  $1,000,000,000  pre-war.  Activities 
of  the  Army  have  increased  from  a  budget  of 
$200,000,000  to  $400,000,000;  activities  of  the 
Navy  have  increased  from  a  budget  of  $125,- 
000,000  to  $425,000,000.  Thus  the  burden  and 
responsibilities  for  the  major  purposes  of 
these  departments  have  been  enormously  in- 
creased. I  believe  it  is  the  consensus  of 
opinion  of  the  gentlemen  conducting  these  de- 
partments that  in  the  interests  of  efficiency 
they  should  not  be  called  to  responsibility  for 


the  administration  of  at  least  some  of  the 
matters  not  pertinent  to  their  major  func- 
tions which  clutter  their  departments. 

We  have  also  some  confusion  between 
executive,  advisory,  and  semi-judicial  func- 
tions. One  of  the  tendencies  of  government 
both  local  and  national  during  the  last  twenty 
years  has  been  to  add  executive  functions  to 
commissions  and  boards  created  primarily  for 
advisory  or  r^ulatory  purposes.  It  requires 
no  argument  with  our  business  public  that  the 
executive  functions  can  not  rise  to  high  effi- 
ciency in  the  hands  of  government  boards 
where  from  the  very  nature  of  things  each 
member  has  a  separate  responsibility  to  the 
public  and  is  primarily  engaged  in  a  semi- 
judicial  function. 

Furthermore,  during  the  last  few  years 
there  has  been  a  great  growth  of  independent 
agencies  in  the  government  reporting  directly 
to  the  president  until  his  office  is  overburdened 
almost  beyond  the  point  of  endurance.  The 
original  and  sound  conception  was  that  the 
executive  functions  should  be  reported  up  to 
the  president  directly  through  his  cabinet 
officials.  Not  only  do  these  outside  functions 
to-day  overburden  the  president,  but  they 
render  coordination  with  executive  depart- 
ments extremely  difficult.  It  is  neither  pos- 
sible nor  advisable  to  place  all  these  outside 
organizations  into  the  departments,  but  much 
could  be  done  to  mitigate  the  situation. 

One  of  the  great  steps  in  federal  reorgani- 
zation is  the  erection  of  a  budget  system,  with 
its  necessary  reorganization  of  the  congres- 
sional committees.  There  can  be  no  doubt  as 
to  the  early  accomplishment  of  this  great  re- 
form, but  it  wiQ  not  serve  its  real  purx)ose 
until  the  departments  have  been  reorganized 
so  that  they  represent  a  common  purpose. 
Without  this,  congress  will  never  have  before 
it  budgets  showing  the  expenditure  of  the 
government  in  its  relation  to  any  particular 
function. 

I  have  daily  evidence  in  the  Department  of 
Commerce  of  all  these  forces.  The  question 
of  governmental  aids  to  navigation  is  not  by 
any  means  one  of  the  xnrincipal  f imctions  of 
our  government,  but  it  must  be  a  sore  trial 
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to  the  hardy  mariner.  He  must  obtain  his 
domestio  charts  from  the  Department  of  Oom- 
merce,  his  foreign  charts  from  the  Navy  De- 
partment^ and  his  nautical  almanac  from  the 
iN'ayal  Observatory — and  he  will  in  some  cir- 
comstances  get  sailing  directions  from  the 
Army.  In  a  fog  he  may  get  radio  signals 
from  both  the  Navy  and  Commerce,  and  listen 
to  fog  horns  and  look  for  lights  and  buoys 
provided  him  by  Commerce;  if  he  sinks  his 
life  is  saved  by  the  Treasury.  He  will  anchor 
at  the  direction  of  the  Army,  who  rely  upon 
the  Treasury  to  enforce  their  wilL  His  boil- 
ers and  lifeboats  are  inspected  by  the  Depart- 
ment of  Commerce;  his  crew  is  certified  by 
one  bureau  in  commerce,  signed  ofF  in  the 
presence  of  another,  and  inspected  at  sailing 
by  the  Treasury,  and  on  arrival  by  the  Depart- 
ment of  Labor. 

It  is  possible  to  relate  the  same  sort  of  story 
in  our  governmental  relations  to  industry  to 
our  domestic  and  foreign  commerce. 

The  moral  of  all  this  is  that  economy  could 
be  made  by  placing  most  of  these  functions 
under  one  head,  not  only  economy  to  the  gov- 
enmient  but  to  the  mariner.  Congress  would 
know  what  it  spends  in  aid  to  navigation  and 
the  government  could  develop  definite  policies 
in  giving  proper  assistance  and  lastly  could 
remove  from  the  hardy  mariner's  mind  his 
well-foimded  contempt  for  the  government  as 
a  business  organization. 

The  economic  changes  in  the  world,  grow- 
ing out  of  the  war,  and  their  reflex  upon  our 
trade  and  industry  make  it  vital  if  we  are  to 
maintain  our  standards  of  living  against  in- 
creasing ferocity  of  competition  that  we  shall 
concentrate  and  enlarge  our  national  effort 
in  the  aid,  protection,  stimulation  and  per- 
fection of  our  industrial  and  commercial  life. 
There  can  be  no  real  Department  of  Com- 
merce or  commercial  ix>licies  to  these  broad 
purposes  so  long  as  the  instrumentalities  of 
the  government  bearing  on  these  questions 
lie  in  half  a  dozen  departments. 

We  want  no  i>atemalism  in  government 
We  do  need  in  government  aid  to  business  m 
a  collective  sense.  In  a  department  we  do 
not  want  to  either  engage  m  business  or  to 


regulate  busiuees.  We  need  a  department 
that  can  give  prompt  and  accurate  diagnosis 
from  both  a  foreign  and  domestic  ix>int  of 
view  of  economic  events,  of  economic  tend- 
encies; of  economic  ills;  that  can  promptly 
and  accurately  survey  economic  opportunity, 
economic  discrimination  and  opposition;  that 
can  give  scientific  advice  and  assistance  and 
stability  to  industry  in  furnishing  it  with 
prompt  and  accurate  data  upon  production, 
supplies  and  consumption;  that  can  cooperate 
with  it  in  finding  standards  and  simplifica- 
tions; that  can  by  broad  study  promote  na- 
tional conversation  in  industry  and  the  elimi- 
nation of  waste;  that  can  study  and  ventilate 
the  commercial  side  of  our  power  possibili- 
ties; that  can  study  and  advise  national 
policies  in  development  of  rail,  water  and 
overseas  transportation;  that,  in  fact  covers, 
so  far  as  government  functions  can  cover,  the 
broad  commercial  problems  of  trade,  industry 
and  transportation.  This  can  be  accomplished 
more  by  coordination  of  existing  govern- 
mental facilities  than  by  increased  expen- 
ditures. 


THE  AMERICAN  ENGINEERING 
COUNCIL^ 

In  these  days  when  societies  multiply  and 
increase  it  is  a  fair  question  to  ask  whether 
there  is  need  for  such  an  organization  as  the 
Federated  American  Engineering  Societies. 
That  many  believe  there  is  such  a  need  is 
attested  by  the  large  number  of  societies  that 
have  already  joined  the  organization  and  by 
the  promise  that  others  will  come  in.  Aside 
from  this,  however,  it  is  well  to  clear  our 
minds  as  to  just  what  the  aims  of  this  organi- 
zation may  be  and  what  it  may  hope  to  ac- 
complish. I  am  not  immindful  of  the  vast 
amount  of  useful  work  that  has  been  done  by 
individual  engineering  societies  in  this  coim- 
try,  not  only  in  the  somewhat  varied  lines  for 

1  Address  by  Dexter  S.  Eimlball,  dean  of  the 
college  of  engineering  of  Cornell  Uniyersity  and 
vice-ipreaidenit  of  the  American  Engineering  Oonn- 
cil,  at  the  dinner  given  by  the  Engineers'  Club 
of  Philadeaphia,  April  16,  in  honor  of  Mr.  Her- 
bert Hoover. 
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which  they  have  been  speoifically  organiEed, 
but  also  in  a  broader  way  as  affecting  state 
and  national  issues.  At  the  best,  however, 
these  individual  organizations  are  concerned, 
for  the  most  part,  with  service  to  the  indi- 
vidual, and  while  not  confined  to  such,  these 
societies  have  been  able  to  work  in  a  broad 
way  for  the  public  welfare  only  through  com- 
bined organization  of  some  kind.  All  think- 
ing engineers  are  aware  of  the  inefficient 
nuumer  in  which  much  of  the  engineering 
and  industrial  features  of  our  government, 
city,  state  and  national,  are  conducted,  and  the 
eaqperience  of  our  local  engineering  societies 
in  working  for  a  better  and  more  economical 
policy  in  the  conduct  of  these  afiPairs  in  cities, 
as  well  as  the  success  that  has  attended  such 
organizations,  as  the  Engineering  Council,  in 
trying  to  assist  on  questions  of  broader  scope 
all  l^d  to  the  belief  that  a  Federated  Engi- 
neering Society,  which  can  speak  for  all  engi- 
neers in  the  important  afFairs  concerning 
which  we  are  justified  in  speaking,  must  be 
productive  of  beneficial  results.  It  is  almost 
axiomatic  that  in  a  nation  such  as  ours  where 
industry  is  the  great  factor  of  our  existence 
these  statements  must  be  true.  Industry  is 
the  life  of  our  nation,  and  engineering  is  the 
backbone  of  industry.  Surely  if  any  class  of 
men  have  a  right,  or  better  still,  a  duty,  to 
band  themselves  together  for  the  betterment 
of  the  fundamental  industrial  principles  of 
our  nation,  engineers,  using  the  term  in  a 
broad  sense,  have  full  justification  for  so  do- 
ing. These  are  matters  of  common  knowledge 
to  all  engineers  and  scarcely  need  to  be  de- 
fended or  explained. 

There  is,  however,  a  much  greater  and 
deeper  reason  in  my  opinion  why  we  have 
need  for  a  society  of  this  kind.  We  are  all 
prone  to  think  that  the  problems  of  our  day 
and  date  are  i)eculiar  and  unlike  any  that 
have  gone  before.  As  a  matter  of  fact,  his- 
tory teaches  us  just  the  contrary  and  a  super- 
ficial examination  of  any  of  the  great  civili- 
zations that  have  proceeded  us  will  show  that 
basicly  they  differ  very  little  from  the  one  that 
we  now  enjoy.  The  great  fundamental  prin- 
ciple of  all  civilizations  is  division  of  labor; 


at  once  the  most  effective  tool  that  man  has 
ever  devised,  it  is  at  the  same  time  the  cause 
of  his  greatest  difficulties.  Because,  wherever 
division  of  labor  is  employed,  coordinated 
effort  necessarily  follows.  We  know  of  no 
civilizations  built  up  by  a  single  individual, 
though  Eobinson  Crusoe  is  reported  to  have 
made  a  very  good  effort  Nor  do  we  know  of 
civilizations  that  were  built  up  by  a  limited 
number  of  persons.  Basicly,  civilization  is 
possible  only  where  there  is  a  wide  use  of 
division  of  labor  accompanied  by  coordinated 
effort  But  with  coordinated  effort  comes 
always  the  difficult  problem  of  awarding  fairly 
and  justly  the  fruits  of  labor,  and  from  the 
beginning  of  time  men  have  wrestled  unsuc- 
cessfully with  the  problem  of  ^^what  is  mine 
and  what  is  thine."  As  far  bade  as  we  can 
read  history  we  find  industrial  codes  aimed  at 
the  solution  of  this  difficult  problem.  The 
Mosaic  code,  based  on  a  much  more  ancient 
Egyptian  code,  the  remarkable  code  of  Hamu- 
rabi  and  a  still  more  ancient  code  recently 
discovered,  all  bear  witness  that  this  problem 
is  very  ancient  indeed  and  has  always  be^i  the 
one  great  problem  incident  to  the  use  of 
division  of  labor  and  the  building  up  of  a 
civilization.  The  solutions  offered  by  these 
ancient  codes  are  for  the  most  part  of  a  legal 
character,  often  very  arbitrary  and  intended 
more  as  a  means  of  keeping  the  peace  rather 
than  as  a  solution  of  the  problem  on  the 
ground  of  merit  and  justica  And  to  a  large 
extent  we  have  inherited  these  viewpoints  in 
our  modem  industrial  codes. 

Wherein  does  modem  industry  differ  from 
these  ancient  civilizations!  The  advent  of 
the  modem  macliine  era  and  the  eztetfsion 
of  the  use  of  sci^itific  methods  have  carried 
division  of  labor  to  a  degree  undreamed  of  by 
our  ancestors  a  few  hundred  years  ago.  If 
the  ancient  civilizations  were  complex  ours  is 
infinitely  more  so  and  the  difficulty  of  dining 
''what  is  mine  and  what  is  thine''  has  in- 
creased many  fold. 

And  the  solutions  we  have  been  offered 
for  this  problem  are  many  uid  curious.  The 
advocates  of  single  tax,  jnrohibition  and 
women's  rights,   of  various  kinds  of   tariff, 
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of  yarious  schemeB  of  taxation  are  all  quite 
sore  that  if  their  measures  are  enacted  the 
millennium  would  be  hera  If  the  andent 
civilizations  were  complex  ours  is  diaotic,  and 
further  extension  of  our  complex  industrial 
system  makes  this  personal  problem  more  and 
more  difficult. 

Out  of  this  chaotic  condition,  however,  three 
viewpoints  to-day  stand  out  above  all  others 
and  are  well  worthy  of  earful  consideration. 
The  first  is  the  conviction  that  is  rapidly 
taking  root  in  the  minds  of  thinking  men 
that  industry  should  be  considered  a  means 
of  supporting  the  human  race,  and  not  as  a 
means  of  personal  corporate  or  state  profit: 
the  conviction  furthermore  that  all  men  are 
entitled  to  a  certain  amount  of  physical, 
mental  and  spiritual  well-being,  and  that  the 
nation  which  can  develop  such  well-being  is 
the  one  that  will  endure. 

The  second  is  a  conviction  that  no  adjust- 
ment of  these  difficult  industrial  matters  can 
be  enduring  that  is  not  based  upon  justice. 
It  is  true  that  justice  varies  with  time  and 
place,  but  whatever  stands  for  justice  at  the 
time  and  place  considered,  is  the  only  basis 
on  which  enduring  industrial  adjustment  can 
rest  This  conviction  differs  from  the  old 
legal  viewpoint  quite  markedly,  and  it  is  well 
illustrated  in  our  changed  point  of  view  con- 
cerning accident  compensation.  For  hundreds 
of  years  accident  compensation  was  based  on 
legal  verdicts  inherited  by  us  from  old  Eng- 
lish common  law  and  having  sometimes  little 
to  do  with  justice.  The  modem  compensation 
law  is  an  efFort  to  adjust  these  matters  on  the 
ground  of  justice  and  the  fair  deal. 

The  third  conviction  is  that  there  can  be 
no  justice  where  there  is  no  knowledge.  Any 
one  who  has  read  carefully  the  history  of 
industrial  disputes  during  the  last  few  years 
can  not  fail  to  be  impressed  with  the  truth  of 
this  statement  Wherever  a  wide  knowledge 
of  fact  can  be  obtained,  adjustments  usually 
are  not  difficult,  but  an  enduring  adjustment 
can  never  be  accomplished  where  facts  are  not 
known. 

What  has  this  to  do  with  the  work  of  the 
engineer?    A  very  great  deal  indeed.    A  few 


years  ago  the  engineer  was  looked  upon  as  one 
who  built  and  designed  machines  or  struc- 
tures. With  the  growth  of  his  technical  and 
scientific  background  it  has  become  necessary 
for  him  to  assume  the  management  of  in- 
dustry and  to-day  he  stands  as  the  foremost 
figure  in  industrial  management  This  has 
brought  him  for  the  first  time  in  dose  touch 
with  the  himian  element  of  industry  and  face 
to  face  with  the  gn^eat  ixroblem  of  the  distri- 
bution of  wealtL  Up  till  recent  times  he  was 
not  expected  to  know  of  these  matters  and 
much  less  was  he  expected  to  have  any  wise 
ideas  as  to  the  solution  of  the  xnroblenL  It 
should  be  remembered,  however,  that  the 
engineer  in  thus  enlarging  his  fidd  has 
brought  with  him  the  most  xwwerful  mental 
tool  that  the  human  has  devised,  and  which 
we  call  commonly  the  "scientific  method." 
With  this  method  he  has  conquered  and  sub- 
dued nature.  At  the  present  time  he  is  teach- 
ing the  human  race  a  better  and  more  effi- 
dent  means  of  organizing  industry.  It  re- 
mains to  be  seen  whether  he  can  apply  this 
method  to  the  solution  of  the  old  time  prob- 
lem of  '*  what  is  mine  and  what  is  thine."  It 
should  be  remembered  that  this  problem  has 
been  wrestled  with  by  many  able  minds  but 
it  will  also  be  remembered  that  many  of  those 
who  have  given  much  time  and  thought  to 
these  problems  did  not  have  the  intimate 
knowledge  of  industry,  and  of  those  who  work 
in  industry  that  is  the  possession  of  the 
engineer  to-day.  If  he  undertakes  the  solu- 
tion of  this  problem  with  the  same  energy  and 
vision  that  he  has  applied  to  fidds  that  he 
has  already  conquered,  I  am  hopeful  for  the 
result. 

I  see,  therefore,  in  the  Federated  Engineer- 
ing Sodeties  something  more  than  an  organi- 
zation to  assist  dty»  state  and  nation  in  the 
solution  of  technical  prdblems.  I  see  in  it 
an  opportunity  for  the  engineer  to  study  and 
to  solve  the  last  remaining  problem  of  dvili- 
zation.  I  see  in  the  society  a  means  of  er&ther- 
ing  data  on  the  industrial  pfroblem  such  as 
we  have  not  possessed  and  in  general  of 
obtaining  that  knowledge,  which  as  I  have 
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already  indicated,  is  absolutely  essential  to 
this  great  problem. 

And  I  am  not  without  hope  that  the  engi- 
neer will  qualify  for  this  work.  There  are 
many  indications  that  their  ideas  are  stirring 
in  the  minds  of  forward-looking  men.  At  the 
last  election  Mr.  James  Hartness,  well  known 
as  an  engineer  and  inventor,  was  elected  to 
the  Ghibematorial  chair  of  the  State  of  Ver- 
mont, an  honor,  so  far  as  I  know,  that  has 
never  before  been  conferred  upon  an  engineer. 
And  it  was  with  the  gn^eatest  satisfaction  and 
pleasure  that  engineers,  not  only  in  this 
country,  but  elsewhere,  viewed  the  selection 
of  Mr.  Herbert  Hoover  as  Secretary  of  Com- 
merce. These  are  pioneer  workers  in  a  field 
hitherto  controlled  by  the  lawyer  and  the 
politician,  and  their  progress  will  be  watched 
with  the  keenest  interest  and  sympathy  by  all 
engineers.  Of  the  success  of  their  mission  no 
engineer  has  the  slightest  doubt,  for  we  are 
well  aware  that  these  men  will  bring  to  the 
problems  of  state  the  methods  that  have  en- 
abled the  engri^eer  to  subdue  nature  and  build 
up  civilization. 

Can  there  be  any  question  that  back  of  a 
movement  as  great  as  this  we  need  an  all- 
embracing  Sociely  of  Engineers;  a  society 
whose  business  it  will  be  to  foster  the  solu- 
tion of  the  great  problems  of  industry  which 
are  the  problems  of  the  engineer.  The  func- 
tions of  sudi  a  society  will  difiPeraitiate 
sharply  from  those  of  an  individual  society 
in  that  as  before  stated,  the  individual  ^ciety 
is  more  likely  to  deal  with  service  to  the 
individual.  This  society  is  organized  for 
service  to  the  nation.  It  is  a  challenge  to 
national  service.  There  is  no  question  in  my 
mind  that  it  has  a  bright  future  and  is  worthy 
of  the  support  of  engineers  of  all  kinds  and 
in  all  places. 


which  revolves  around  what  we  are  apt  to  call 
plagiarism.  They  are  concerned  for  the  most 
part  with  matters  of  not  very  serious  import 
in  scientific  circles  and  the  communications 
are  marked  by  courtesy  and  good  humor. 
These  amiable  features  are  sometimes  absent 
in  the  more  earnest  and  specialized  realms  of 
researcih  and  the  whole  subject  is  only  too 
often  conducive  to  unfortunate  and  wearying 
controversy  and  to  permanent  and  deplorable 
enmities  between  the  best  of  men  and  those 
least  likely,  one  would  think,  knowingly  to  rob 
a  fellowman  of  credit  for  original  work.  One 
not  himself  drawn  into  the  heat  of  such  con- 
flicts is  often  led  to  believe  that  a  more  thor- 
ough imderstanding  of  some  of  the  in^lica- 
tions  and  correlations,  a  more  just  apprecia- 
tion oi  the  nuinerous  underlying  springs  which 
anove  the  human  mind  would  modify  it  A 
omore  constant  keeping  in  view  the  Hstory  of 
science,  a  realization  of  how  numerous  are  the 
expoeitionB  of  facts,  before  t2ie  world  becomes 
attentive  even  to  the  most  obvious  of  them, 
would  cause  these  deplorable  incidents  to  be- 
come less  frequent.  The  character  of  the  re* 
oent  outbreak  in  Soiengb  was  mild  and  it  was 
devoid  of  bitterness,  as  most  incidents  are 
which  present  such  examples  of  the  humor  and 
iworldly  common  sense  of  the  participants,  as 
these  coanmunications  do.  The  chances  of  un- 
fortunate consequences  being  remote  it  is  per- 
^ps  an  oi^wrtune  time  to  say  something  of 
(the  broader  aspects  of  the  subject  of  plagiar- 


PLAGIARISMS 

There  have  been  published  in  recent  num- 
bers of  SoiENCB^  conmiunications  from  corre- 
spondents more  or  less  involving  the  interest 

1  SciXNOB,  Jfuraary  14, 1921;  February  11, 1921; 
March  4,  1921. 


Its  wide  affiliations  are  he^  appreciated  in 
an  analysis  of  the  underlying  principles  to 
which  I  have  referred.  Many  will  be  disposed 
to  criticize  what  may  seem  the  too  wide  sig- 
nificance I  give  to  the  term.  Many  look  upon 
it  only  as  one  of  evil  import.  However,  it  is 
easier  to  expand  its  usual  limitations  a  little 
than  to  find  or  invent  a  name  which  after  all 
would  only  here  and  there  overlap  the  com- 
monly accepted  outlines  of  the  usual  term. 

Its  most  sinister  acceptation  interests  us 
but  little.  When  a  man  affixes  his  name  to  a 
long  essay  or  a  book  which  another  man  has 
written  it  would  perhaps  be  better  to  call  it 
thievery.     I    remember    one    such    instance 
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occurring  many  years  ago.  I  only  introduce 
reference  to  it  here  because  I  am  reminded 
that  in  defense  of  the  quite  undeniable  fact 
there  was  advanced  an  explanation  which 
sometimes,  in  less  flagrant  cases,  has  to  be 
seriously  considered.  The  culprit  when  con- 
victed pleaded  that  he  had  imbibed  the 
author's  ideas  from  lectures  he  had  heard 
him  deliver  and  essays  of  his  he  had  read,  so 
that  when  he  came  to  write  these  uncon- 
sciously flowed  from  his  pen.  This  too  is  one 
of  the  implications  of  plagiarism,  but  alast 
in  this  particular  instance  it  was  a  question 
not  of  ideas — ^these  were  in  no  way  notable — 
but  of  two  or  three  thousand  words  repeated 
in  the  same'  sequence,  certainly  a  monstrous 
accomplishment  for  the  subconscious.  With 
this  aspect  of  plagiarism  I  am  not  here  con- 
cerned, as  I  am  not  writing  on  the  under- 
lying causes  of  crime. 

Where  indeed  shall  we  draw  the  line  be- 
tween a  peccadillo  and  crime?  At  a  not  very 
remote  period  in  the  past  there  was  no  patent 
law,  no  copyright,  far  less  any  code  punish- 
ing purloining  even  of  words  to  say  nothing 
of  ideas.  There  seems  only  comparatively 
recently  to  have  arisen  a  public  opinion  con- 
demning such  transgressions.  They  were 
once  scarcely  censurable.  In  the  time  of  the 
Benaissance  there  was  an  entirely  different 
point  of  view.  Their  equivalent  for  research 
was  then  the  digging  up  of  buried  treasure 
out  of  ancient  literature.  This  was  so  uni- 
versal that  it  seemed  a  sort  of  affectation  to 
be  bringing  in  allusions  to  the  derivation  even 
of  transliterations  from  ancient,  authors, 
forcing  on  the  reader,  as  it  were,  the  recogni- 
tion that  the  writer  was  accurately  and  inti- 
mately acquainted  with  ancient  models.  It 
was  taken  for  granted  of  any  idea  or  incident 
that  some  Aristotle  or  Plato  or  Pliny  had 
originated  or  transmitted  it  Why  bore  the 
reader  by  continually  reminding  him  of  it? 
Indeed  such  impatience  occasionally  becomes 
vocal  in  the  modem  reader  from  this  annoy- 
ance. Among  the  ancient  authors  Pliny  was 
the  only  one  who  grouped  his  references  in 
separate  bibliographical  categories.  He  alone, 
so  far  as  I  know,  in  his  "Natural  History" 


went  about  the  matter  in  a  way  that  ap- 
proaches OUT  systematic  bibliographies,  and 
he  took  good  care  to  save  the  reader  from  the 
weariness  of  continual  textual  indications  of 
the  sources  of  his  astoimding  statements. 
Any  story,  however  good,  any  lesson,  however 
valuable,  any  humor,  however  infectious  it 
otherwise  would  be,  is  apt  to  evaporate  under 
less  careful  supervision.  The  literature  of 
the  subject  is  what  the  rushed  researcher  to- 
day flrst  skips,  the  details  next  and  the  "  con- 
clusions," least  of  all.  The  form  of  a  modem 
research  article  at  beet  is  a  grisly  horror.  I 
do  not  know  if  the  man  has  been  born  yet  who 
can  avoid  bibliography,  details  and  conclu- 
sions, and  yet  have  his  essay  stand  forth  in 
shining  attractiveness  in  its  exposition  of 
original  work  in  science.  One  sometimes 
wishes  to  be  bom  again  when  that  blessed 
time  is  a  reality.  It  is  therefore  hardly  fair 
to  group  the  conventional  essay  of  modem 
science  with  real  literature.  The  real  masters 
of  science  sometimes  approach  it;  they  very 
rarely  indeed  attain  it. 

But  in  order  to  pursue  our  inquiry  into  the 
nature  of  plagiarisms,  it  is  in  general  litera- 
ture for  the  most  part  we  must  seek  our  illus- 
trations. When  Moliere  wrote  his  comedy 
"Le  Medecin  Malgr6  Lui,"  he  put  in  the 
mouth  of  his  own  characters  the  discourse, 
found  in  Eabelais,  of  Panurge,  as  to  the  man 
who  had  married  a  mute  wife.  It  is  not 
worth  while  to  pursue  the  joke  further  back- 
ward, as  we  shall  And  other  illustrations 
easily  enough,  but  those  who  saw  Joe  Jeffer- 
son play  "Eip  van  Winkle"  in  Boucicault's 
adaptation  of  Irving's  tale  will  remember  the 
soliloquy  of  Kip  on  the  mountain  as  to  the 
vision  of  a  happy  married  life,  excited  by  the 
contemplation  of  the  mute  dwarfs  he  met 
there.  Petrarch  furnished  Moliere  with  oth^ 
scenes,  not  the  ideas  alone  but  a  considerable 
stretch  of  word  for  word  translation.  I  have 
traced  this  back,  not  quite  so  literally  per- 
haps, to  Pliny  and  evidently  through  him  to 
Pindar.  The  ancient  Oreek  legends  repre- 
sent the  complaint  of  Zeus  flnding  practical 
executive  attention  in  the  smiting  of  i£scu- 
lapius  for  transgressing  the  permissible  limi- 
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tations  of  bis  art  when  he  resurrected  the 
dead.  Later  the  complaint  of  Pliny  and 
Petrarch  also  was  that  the  doctors  took  un- 
ethical liberties  with  their  opportunities. 
Pindar,  Pliny,  Petrarch,  MoliSre,  even  Dr. 
Kabelais  himself  by  inference,  lash  the  doc- 
tors with  the  bitterest  invectives  for  trans- 
gressions, some  of  which  we  admit  to-day  are 
daily  committed  against  the  ethics  of  the 
profession.  It  becomes  stereotyped  in  Pliny, 
Petrarch  and  MoliSre. 

Whel^er  well  done  or  badly  done  it  is  always 
paid  alike.  ...  A  shoemaker  in  making  a  pair  of 
shoes  can 't  spoil  a  piece  of  leather  without  paying 
for  it,  bat  at  ^ib  busmess  when  we  epoil  a  man 
it  does  not  cost  us  a  cent. 

Even  Socrates  has  the  same  jibe  put  in  his 
mouth  by  Plato,  and  to  this  Petrarch  manages 
to  allude,  but  to  our  unwritten  modem  ethical 
standards  it  is  all  flagrant  plagiarism.  As 
to  medicine  much  of  this  continual  abuse 
of  it  in  ancient  and  modem  satire  is  due  to 
the  underlying  vice  in  its  social  r^ulation. 
It  is  the  sole  one  of  human  activities  wherein 
its  practitioners  are  admonished,  nay  forced 
so  far  as  iwssible,  to  work  directly  against 
their  own  material  interests.  No  punishment 
is  too  severe,  if  we  could  only  get  at  him, 
for  the  criminal  who  tries  to  further  his  com- 
mercial interests  by  the  tmnecessary  worry 
and  botheration  to  a  patient,  whom  nature  is 
better  able  to  treat  than  the  doctor.  Is  there 
any  doubt  of  the  occasional  justification  for 
such  complaint?  What  is  there  against  the 
other  impostors  of  commerce?  For  them  such 
conduct  is  ethical  business.  As  for  medical 
men  attempting  to  stimulate  their  business 
by  setting  plagues  agoing,  that  is  unthinkable. 
Indeed  the  evolution  of  public  health  preser- 
vation is  making  daily  more  clear  the 
anomaly  of  this  age-long  status  of  practi- 
tioners of  medicine,  and  daily  one  sees  more 
or  less  abortive  attempts  in  the  direction  of 
changa  Now  the  underlying  cause  of  all 
this  plagiarism  in  the  satires  and  jibes  against 
the  doctors  is  the  broad  one  of  maladjustment 
of  a  certain  social  agency.  It  is  the  con- 
tinued protest  of  society,  falling  into  fairly 
narrow  channels  of  expression  it  is  true,  but 


it  is  also  true  that  no  one  censures  Molidre 
or  Petrarch,  or  ever  did  censure  them  for 
using  ancient  jokes  and  jibes  as  their  own.' 

Now  the  thread  that  runs  through  the 
stories  of  the  effect  wrought  on  the  layman's 
mind  by  comparing  the  ideas  aroused  by  view- 
ing for  the  first  time  other  worlds  than  ours 
through  the  telescope  is  that  which  the 
preacher  seizes  to  emphasize  the  glory  of  God 
and  the  insignificance  of  man,  whom  he  has 
created.  That  has  been  dinged  into  the  con- 
sciousness of  countless  generations  of  men, 
ever  more  insistently,  as  modem  science  has 
made  it  more  and  more  manifest.  The  sug- 
gestion of  a  parity  becomes  daily  more  gro- 
tesque. This  grotesqueness  finds  frequent 
issue  in  words  and  it  is  not  difficult  to 
imagine  that  even  the  words  are  closely 
similar,  when  the  humor  of  the  thought 
strikes  the  same  spot  in  the  observer's  mental 
machina 

Let  me  take  a  more  concrete  example. 
Does  any  one  suppose  that  when  Mark  Twain 
wrote  the  extremely  amusing  dialogue  in  Tom 
Sawyer  Abroad  between  Nigger  Jim  and  the 
hero  he  was  plagiarising  Pliny?  The  former 
had  a  poor  opinion  of  painters.  One  of  them 
"was  paintin'  dat  old  brindle  cow  wid  de 
near  horn  gone — ^you  knows  de  one  I  means. 
.  .  .  He  say  when  he  git  her  painted  de  pic- 
tures worth  a  himdred  dollars.  Mars  Tom,  he 
could  a  got  de  cow  for  fifteen."  So  Pliny's 
barbarian  Gaul  with  the  long  hair,  when  at 
Home  was  asked  on  his  glancing  at  a  master- 
piece of  an  old  slave  leaning  on  his  staff 
what  he  would  give  for  it  in  cash.  "  I  would 
not  give  a  farthing  even  for  the  slave  "•  was 
his  contemptuous  reply.  It  is  apx)arent  that 
sudi  a  joke  is  always  lying  close  to  the  sur- 
face through  all  the  ages  since  man  made  his 
drawings  on  the  walls  of  the  dark  caves  at 
Altamira  and  that  is  the  way  with  the  joke 
about  the  stars. 

Lawyers  are  always  writing  to  the  astrono- 
mers for  knowledge  of  when  the  moon  might 

«" Ancient  jibes  at  the  doctors,"  New  York 
Medical  Record,  8eptem»ber  12,  1903. 

» Pliny,  "Historia  NaturaJis,"  Liber  XXXV., 
8  Ed,,  Silling,  Vol.  V.,  p.  211. 
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have  repealed  or  when  it  could  not  have  re- 
vealed crime  to  the  night-wandering  witness. 
There  is  nothing  remarkable  that  Lincoln 
should  have  cornered  his  witness  as  well  as 
Alcibiades  by  a  device  that  lay  near  the  sur- 
face ever  since  man  became  a  sublunar  biped. 
But  neither  is  there  anything  remarkable,  in- 
deed I  believe  the  biog^raphies  assert  it  as 
fact,  that  Lincoln  in  his  youth  was  a  reader 
of  Plutarch's  lives,  iwssibly  of  Chamber's 
"Book  of  Days"  too,  where  one  can  meet 
with  the  same  tale.  At  any  rate  the  stories 
always  amuse,  when  first  met  with,  and 
wherever  met  with  often  instruct.  They 
should  not  be  suppressed  by  uncharitable 
charges  of  plagiarism,  because  it  does  not 
seem  worth  while,  even  if  the  charge  is  cor- 
rect, to  spoil  the  story  and  wipe  out  its  humor 
by  the  introduction  of  clumsy  and  pedantic 
references. 

The  interest  in  anthropological  problems  as 
well  as  in  those  of  ethnology  is  so  specialized 
and  within  their  own  lines  is  so  absorbing 
that  the  light  psychology  might  throw  on  them 
has  been  somewhat  neglected — ^very  much  so 
until  very  recently.  And  yet  Tyler's  ground 
thought  was  that  p^chology  plays  a  large 
part  in  anthropology  even  if  the  human  mind 
is  everywhere  ab  initio  of  the  same  nature. 
He,  or  some  of  his  followers  at  least,  are  not 
even  disposed  to  allow  as  much  fundamental 
difFerentiation  as  th^  apply  to  the  shape  of 
the  skull  or  that  of  the  nose.  However  that 
may  be  they  have  compelled  us  to  acknowledge 
that  it  reacts  very  much  in  the  same  way  to 
the  same  environment  and  the  same  stimuli 
and  this  places  us  at  once  in  view  of  the  link, 
some  may  think  rather  tenuous,  which  at- 
taches ethnology  to  plagiarism.  I  hope  with 
the  expansion  I  have  given  to  that  term,  in 
what  has  preceded,  this  is  at  least  discernible. 
I  tried  once  to  show^  that,  starting  with  prim- 
itive man's  idea  of  disease  etiology,  the 
demons  of  disease  became  those  of  heresy  or 
their  first  cousins,  and  inasmuch  as  a  good 
purge  was  a  good  way  to  get  rid  of  disease 

4'<Th6  Demons  of  Heresy  and  the  Demoxw  of 
Disease  in  the  Processes  of  Thought, "  New  York 
Medicta  Jownua,  February  23,  1918. 


devils,  so  it  was  also  for  false  doctrine,  vile 
thoughts,  evil  emotions,  pride,  jealously,  in- 
justice. So  early  and  so  firmly  bound  to- 
gether in  this  channel  in  all  the  languages  of 
modem  civilized  races  became  the  association 
that  "purge"  still  persists  in  them  all  as 
applied  to  mental  and  religious  and  legal 
categories  ages  after  the  devils  of  disease  had 
disappeared  from  medicine,  a  quite  grotesque 
and  absurd  correlation  between  widely  differ- 
ent concepts  in  modern  thought.  One  stares 
with  surprise,  both  in  Pliny*^  and  in  School- 
craft's* account  of  American  Indians,  at  the 
menstruating  woman  going  around  crops 
naked  at  night  to  chase  away  the  vermin 
from  the  com,  or  was  it  in  both  cases  some 
fertility  rite  that  was  observed  and  misinter- 
preted? We  are  scarcely  less  astonished  to 
find  the  plumed  serpent  in  American  aborig- 
inal religion  more  or  less  closely  paralleling 
that  of  the  Asiatic  I  do  not  know  if  any 
hooded  snake  may  have  existed  or  may  still 
exist  in  America  to  account  for  this  detail  of 
coincidence,  very  astonishing  unless  we  think 
of  the  same  environmental  influences  in  India 
and  America.  We  get  no  trace  of  the  dead- 
liness  of  anything  resembling  that  of  the 
cobra  as  having  ever  moved  the  mind  of  man 
in  America  to  stand  in  awe  before  its  power 
and  worship  it  But  whether  the  American 
savage  brought  the  plumed  snake  from  eastern 
Asia  in  medicine  bimdles  across  the  Straits 
of  Behring  or  across  the  Pacific  or  whether 
his  imagination  created  the  coincidence,  still 
we  see  two  of  the  principles  prominently  asso- 
ciated with  plagiarism  here  in  this  distant 
ethnological  territory  brought  into  play.  One 
is  the  persistance  with  which  the  mind  moves 
in  channels  once  entered,  the  other  is  the 
promptness  with  which  it  enters  those  chan- 
nels once  it  is  placed  in  a  certain  environ- 
ment I  fancy  this  exemplification  torn  with 
some  violence  from  a  foreign  field  is  helpful 
in  making  us  realize  how  the  tendency  to 
plagiarism  is  one  deeply,  immutably  rooted 

B  Pliny,  "Historia  Naturalis,'*  liber  XXVIH., 
Ed.  Sillig,  Vol.  IV.,  p.  277. 

•  6ohooleraft,  Henry  B.,  "The  Indian  Tribes  of 
the  United  States,"  Part  5,  p.  70. 
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in  the  human  mind  and  though  some  may  be 
disposed  to  say  this  is  nothing  but  another 
word  for  original  sin,  I  am  sure  most  will 
rather  be  disposed  to  believe  that  a  very  large 
amount  of  the  so-called  plagiarism  can  be 
traced  to  sources  quite  outside  the  volitions 
and  intentions  of  the  transgressor. 

Notwithstanding  this,  some  may  consider, 
extremely  charitable  view  which  we  should  all 
take  when  confronted  with  evidence  that 
seems  a  little  disconcerting  at  times,  it  be- 
hooves us  all,  when  we  think  we  have  a  bright 
new  idea,  or  a  brand  new  joke,  or  a  bit  of  new 
truth  laboriously  unearthed  in  research,  to 
search  our  inner  consciousness  as  well  as  our 
environment  for  the  origin  of  it.  At  any  rate 
worldly  wisdom  should  teach  us  not  too 
rashly  to  forget  the  precaution  of  leaving  the 
way  open  for  the  claims  of  others  which  we 
may  have  unintentionally  overlooked. 

Jonathan  Wright,  M.D. 


CONSERVATION  CONFERENCE  ON  RE- 
SOURCES OF  INTERIOR  WATERS 

As  indicated  by  a  recent  preliminary  an- 
nouncement, Hon.  Herbert  Hoover,  secretary 
of  Commerce,  has  called  a  conference  at  the 
Fisheries  Biological  Station,  Fairport,  Iowa, 
June  8-10,  1921,  for  consideration  of  the 
conservation  of  resources  of  interior  waters. 

Acting  under  instructions  from  Mr.  Hoover, 
the  Gonmiittee  on  Organization  and  Plans  has 
prepared  the  following  outline  of  the  scope 
and  character  of  the  conference. 

It  is  assumed  that  our  water  courses,  our 
lakes  and  ix>nds  not  only  should  serve  as 
ayenues  of  transportation,  and  channels  for 
removal  or  reservoirs  for  storage  of  surplus 
surface  drainage,  but  should  also  continue  to 
provide  food  and  other  necessities  of  life  and 
to  furnish  the  means  of  essential  recreation. 
It  is  evident  that,  with  growth  in  i)opulation 
and  with  progpressive  industrial  development, 
the  public  waters  are  becoming  decreasingly 
fit  to  serve  these  latter  ends.  It  is  important, 
then,  to  ascertain  if  the  decline  in  usefulness 
of  the  waters  is  inevitable,  and,  if  it  is  not, 
to  discover  and  apply  the  means  of  bringing 


about  improvement  There  is  a  certain  com- 
munity of  interest  among  groups  (anglers, 
commercial  fishermen,  sanitary  engineers  and 
others)  that  are  commonly  conscious  only  of 
special  interests,  but  as  yet  there  has  been  no 
unity  of  purpose,  no  concert  of  effort  to  serve 
a  common  interest.  It  is  certain  that  the 
accomplishment  of  the  jmrpose  of  each  group 
is  conditioned,  not  only  upon  public  sympathy 
and  supix>rt,  but  ui>on  the  cooperative  service 
of  scientists  representing  biology,  chemistry 
and  physics,  and  engineers  representing  sani- 
tation, hydrology  and  navigation. 

That  the  conference  now  called  should  be  as 
constructive  and  practical  as  i>ossible,  it  is 
proix>sed  to  concentrate  attention  upon  the 
following  principal  topics:  (1)  the  depletion 
of  fish  and  shellfish,  its  causes  and  possible 
remedies;  (2)  the  preservation,  value  and 
appropriate  utilization  of  swamp  and  shore 
areas;  (3)  the  organization  of  effort  to  secure 
an  early  beginning  upon  a  constructive  pro- 
gram of  betterment 

It  is  believed  that  the  conference  may  be 
most  effective  in  accomplishing  its  ends  if  it 
be  the  occasion,  not  for  a  few  special  ad- 
dresses, but  rather  for  informal  and  free  dis- 
cussion from  every  point  of  view.  It  is  pro- 
posed that  on  each  day  there  shall  be  two 
sessions,  morning  and  afternoon,  respectively, 
with  ample  intervals  between  sessions  for  per- 
sonal interviews,  demonstrations  or  recreation. 
Opportunity  will  be  afforded  in  the  evening 
for  special  meetings  to  disclose  topics  of 
interest  to  particular  groups  or  to  all  As  no 
talk  is  expected  to  exceed  ten  minutes, 
opportunity  is  allowed  for  the  most  open  dis- 
cussion.   Following  is  the  outline  of  program : 

Wednesday,  June  8.    10  a.m.  and  2  p.m. 

Subject:  Depletion  of  aquatic  resources, 
causes  and  remedial  measures  (including  prin- 
ciples rather  than  details  of  legislative  pro- 
tection). Discussion  from  the  standpoint  of 
the  sportsman,  the  commercial  fisherman,  the 
dealer  or  manufacturer,  the  biologist,  the  fish- 
culturist  and  the  sanitary  engineer. 

Wednesday  evening  is  left  open  for  special 
topics  arising  in  course  of  the  discussion  of 
the  day. 
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Thursday,  June  9.    10  a.m.  and  1:80  p.m. 

Subject:  The  value  of  swamp  and  shore 
areas  and  their  utilization  as  fish  and  game 
preeenresy  for  the  oullavation  of  aquatic  ani- 
mals and  plants,  as  reservoirs  of  food  for 
aquatic  animals,  and  as  nurseries  for  young 
fish.  Consideration  may  also  be  given  to  the 
additional  value  of  submerged  lands  in  rela- 
tion to  food  control,  forestry,  agriculture  and 
sanitation. 

On  Thursday  evening  there  will  be  a  special 
meeting  for  consideration  of  the  opportunities 
and  needs  of  research  stations. 

Friday,  June  10.    10  a.m.  and  2  p.m. 

Subject:  Organization  of  effort  to  deter- 
mine what  plans  of  procedure  may  be  im- 
mediately followed  to  further  progress  in  con- 
serving resources  of  interior  waters. 

The  discussion  may  be  from  the  i>oints  of 
view  of  cooperation  in  scientific  research,  the 
training  of  men  to  prosecute  investigations, 
the  education  of  the  public,  the  reconciliation 
of  conflicting  group  interests,  the  union  of 
effort  to  secure  adoption  of  appropriate  con- 
servation measures,  and  the  possibility  of 
periodic  gatherings  for  x^romotion  of  har- 
monious action. 

Through  the  cordial  cooperation  of  a  local 
committee,  special  arrangements  will  be  made 
for  utilization  of  the  intervals  between  meet- 
ings in  interesting  demonstrations  pertaining 
to  the  topics  of  the  conference,  in  trips  to 
neighboring  points  of  interest,  or  in  other 
means  of  diversion  and  recreation. 

Throughout  the  conference  meals  will  be 
served  at  a  small  charge  based  uix>n  actual 
cost  in  the  dining  room  of  the  Biological 
Station.  Lodging  without  charge  will  be 
available  in  the  laboratory  or  in  tents  or 
other  temporary  quarters.  The  nearest  hotels 
are  found  in  Muscatine,  Iowa,  a  distance  of  8 
miles  and  Davenport  20  miles  from  Fairport. 

All  persons  expecting  to  attend  are  advised 
to  communicate  in  advance  with  B.  L.  Barney, 
Director  of  the  Fisheries  Biologrical  Station, 
Fairport,  Iowa,  or  J.  E.  Krouse,  Davenport, 
Iowa,    Chairman,   Local   Committee   on   Ar- 


rangements, in  order  that  suitable  reserva- 
tions may  be  made  for  accommodations. 

R  E.  COKER, 

V.  E.  Shelpord, 
J.  E.  EjtousEy 
A.  S.  Pearse, 
F.  A.  Stromster, 
R.  L.  Barney, 
Committee  on  Organization 


SCIENTIFIC  EVENTS 

THE  AMERICAN  ENQINBBRINQ  COUNCIL  AND 
MR.  HOOVER 

The  American  Engineering  Council  of  the 
Federated  American  Engineering  Societies  met 
on  April  16  at  the  Engineers  Club  of  Phila- 
delphia. Members  attending  were:  Herbert 
Hoover,  president;  Calvert  Townley,  vice- 
president,  representing  A.  I.  E.  E.;  J.  Parice 
Channing,  vice-president,  representing  A.  I. 
M.  M.  E.;  E.  Ludlow,  president  A.  L  M. 
M.  E. ;  F.  J.  Miller,  past  president  A.  S.  M  E. ; 
M  L.  Cooke,  Taylor  Society;  Wm.  McClellan, 
A.  L  E.  K;  A.  S.  Dwight,  A.  L  M  M.  E.; 
A.  M.  Greene,  A.  S.  M  E.,  dean  of  the  School 
of  Engineering,  Troy  Polytechnic  Institute; 
S.  H.  McCrory,  A.  S.  Agricultural  Engineers; 
W.  W.  Vamey,  Baltimore  Engineers  Club; 
J.  F.  Oberlin,  Cleveland  Engineering  Society ; 
O.  H.  Koch,  Technical  Club  of  Dallas;  D.  S. 
Kimball,  vice-president,  dean  of  School  of 
Engineering,  Cornell,  A.  S.  M.  E. ;  Gardner  S. 
Williams,  Engineering  Society  of  Grand 
Rapids;  C.  F.  Scott,  A.  I.  E.  E.,  School  of 
Engineering,  Yale  University;  W.  B.  Powell, 
Buffalo  Engineering  Society;  W.  E.  Rolfe, 
vice-president.  Associated  Engineering  So- 
cieties, St  Louis;  L.  B.  Stillwell,  A.  I.  E.  E.; 
L.  P.  Alford,  A.  S.  M.  E.;  H.  W.  Buck,  past 
president  A.  I.  E.  E.;  E.  S.  Carman,  A.  S. 
M.  E.,  Cleveland;  Philip  N.  Moore,  A.  L  M. 
M.  E.,  Washington. 

Mr.  Hoover  resigned  the  presidency,  giving 
as  his  reasons  the  fact  that  the  American 
Engineeriog  Council  by  its  constitution  was 
necessarily  engag^  in  furthering  national 
activities  which  involve  legislation;  and  that 
he  as  a  member  of  the  executive  branch  of  the 
government  could  not  consistently  direct  such 
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actiyily  as  an  officer  of  the  ooimoil.  The 
oouncil,  in  a  resolution  of  regret  at  Mr. 
Hoover's  retirement^  voted  its  appreciation  of 
his  leadership  during  the  organization  period 
of  the  council  and  his  initiation  of  i>olicie6 
and  effort 

A  dinner,  arranged  in  honor  of  Mr.  Hoover 
by  the  £ngineers  Club  of  Philadelphia,  repre- 
senting more  than  4,600  engineers  in  the 
Philadelphia  District,  was  the  culminating 
event  of  the  meeting.  Guilliaem  Aertsen, 
president  of  the  club,  presented  Mr.  Hoover 
with  a  certificate  of  honorary  membership, 
which  read:  **  The  Engineers  Club  of  Phila- 
delphia, by  unanimous  vote  of  its  directors,  in 
council,  the  eleventh  day  of  November,  1919, 
desiring  to  express  its  fullest  apinreciation  of 
the  eminence  attained  by  him  in  the  field  of 
engineering,  and  his  great  service  to  human- 
ity, hereby  confers  upon  Herbert  Hoover  hon- 
orary membership  with  life  tenure  of  all  the 
rights  and  privileges  thereto  belonging." 

The  addresses  made  by  Mr.  Hoover  and 
Dean  Dexter  S.  Kimball,  of  Cornell  Univer- 
sity, are  printed  above.  Speeches  were  also 
made  by  Wharton  Pepper,  Esq.,  CoL  William 
A.  Glasgow  and  John  C.  Trautwine^  Jr. 

THE   CLASSIFICATION   AND   SALARIES  OF 
GOVERNMENT  ElIPLOYBSS 

A  BILL  providing  for  reclassification  of  gov- 
ernment employees  was  offered  in  the  Senate 
on  April  18  by  Senator  Smoot  of  Utah.  The 
bill  has  been  drafted  by  Senator  Smoot  after 
a  conference  with  other  members  of  the  senate 
appropriations  committee  and  with  efficiency 
experts  of  the  government. 

The  bill  provides  eighteen  grades  in  the 
government  service,  with  salaries  ranging  from 
$360  to  those  above  $7,500.  It  is  provided  that 
the  head  of  each  department  and  establishment 
shall,  under  rules  and  regulations  prescribed 
by  the  president,  allocate  the  i>ositions  in  each 
departmient  or  establishment  to  grades  in  ac- 
cordance with  the  schedule  contained  in  the 
bill 

The  head  of  each  department  and  establish- 
ment within  the  salary  range  of  the  popular 
grade  will  determine  the  salary  to  be  paid 


each  employee  by  comparing  his  efficiency 
with  the  average  efficiency  of  all  employees 
assigned  to  the  same  work,  or,  if  no  other  em- 
ployees are  engaged  upon  the  same  or  com- 
parable work,  by  comparing  the  efficiency  of 
the  employees  with  the  efficiency  which  reason- 
ably should  be  expected. 

The  salaries  of  all  employees  in  each  de- 
partment or  establishment  fixed  in  accord- 
ance with  the  proposed  law  shall  become 
effective  on  the  first  day  of  the  third  month 
following  the  date  of  approval  of  the  act>  and 
no  employee  shall  thereafter  be  paid  a  salary 
exceeding  the  maximum  rate  or  less  than  the 
minimum  rate  prescribed  for  the«  grade  to 
which  his  position  is  allocated. 

The  upper  eight  grades  are  defined  as 
follows: 

Grade  ii— 49alaxy  range,  $2,460  to  $3,000.  The 
number  of  daaees  of  employment  is  eigliteen, 
ranging  from  soperrlrion  of  and  laying  out  of 
the  work  of  a  group  dealing  with  tariff  rate  ques- 
tions to  the  engraving  on.  copper  plate  of  topo- 
graphic maps  or  simalar  work  where  there  is  much 
technical  detail,  repainng  defective  and  worn 
plates. 

Grade  if— Salary  range,  $2,700  to  $3,300.  The 
number  of  dassee,  seven,  ranging  from  responn- 
bility  for  the  accoonting  work  of  a  amall  govern- 
ment aoeounting  oigaoiKotioa  to  the  con«truction 
and  Buggestion  of  unprovements  and  new  designs 
in  instrumeats  of  precision,  requiring  fanuMarity 
with  practical  aatronomy. 

Grade  IS — Salary  range,  $3,000  to  $3,600.  The 
muniber  of  classes  of  employment,  eleven,  ranging 
from  the  supervisor  of  an  entire  system  of  ac- 
counts in.  a  large  olBce  to  the  adminsstrative  con- 
trol over  the  clerical  force  of  a  large  independent 
establishment  or  a  major  bureau  or  division  of  a 
departeemt. 

Grade  i|— ealary  range,  $3,300  to  $3,900. 
Three  cHieses  of  employment,  diredting  editorial 
work  of  a  department  and  being  responsible  tor 
the  conduct  of  a  minor  eul>diviflion  of  a  technical, 
ecientific  or  professional  organization,  and  design- 
ing and  constructing  instruments  of  precision. 

Grade  i5--Salary  range,  $3,600  to  $4,500.  The 
numiber  of  dasses,  ten,  ranging  from  the  saper- 
vision  and  respoosiibilUy  for  accounting  work  of 
an  organization  requiring  extensive  aeeounting 
operations  to  the  responsibility  of  receiving  and 
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pATing  money  in  one  ot  tihe  kurgofft  i^vemment 
organizaftiona 

Grade  16 — Salary  range,  $4,500  to  $5,700.  The 
nnm'ber  of  elaBses  of  employment,  five,  ranging 
from  general  saperviiion  over  design  and  installa- 
tion of  aeeoiuvting  eyeteme  to  administrative  con- 
trol of  tlie  derieal  force  and  reeponttbility  for  the 
generoil  busineeB  operations  of  one  of  the  largeet 
departments. 

Chrade  17 — Salary  range,  $5,700  to  $7,500.  Two 
olassee,  chief  law  officer  of  a  department,  com- 
mission or  oOier  independent  government  estab- 
lishment, and  having  responsible  charge  of  a 
major  sulbdavision  of  a  technical,  scientific  or  pro- 
fessional organization. 

Grade  i^-— Salary  range,  aU  above  $7,500.  £^- 
ployments  include  aH  technical,  soienttific,  profes- 
sional and  executive  employments  whose  character- 
istics and  requirements  are  superior  to  those  in  the 
lower  grades.  No  salary  in  excess  of  $7,500  may 
be  paid  to  any  persons  unless  specifically  author- 
ized by  Congress. 

THE   MUSEUMS   AND    COLLECTIONS   OF    YALB 
UNIVERSITY 

The  Yale  Corporation  has  approved  the 
plan  of  the  University  Council  for  a  perman- 
ent Committee  on  University  Museums  to  in- 
clude all  officers  in  charge  of  museum  collec- 
tions and  for  the  appointment  of  a  corporation 
committee  to  meet  this  Committee  on  Univer- 
sity Museums  to  consider  *'  the  relation  of  the 
museums  and  of  their  buildings  to  each  other, 
the  organization  of  the  collections  within  the 
respective  divisions  and  the  functions  of  the 
Museums  Committee." 

A  survey  recently  mad%  shows  that  the 
various  collections  of  the  universily,  in  addi- 
tion to  those  of  the  School  of  the  Fine  Arts 
and  the  Library,  are  more  extensive  than  is 
generally  realized.  The  following  list,  the 
arrangement  of  which  is  tentative,  shows  the 
various  collections  and  the  names  of  their 
curators: 

I.    Natural  History: 

Mineralogy — ^Dana,  Ford. 

Geology  and  Inverte'brate  Paleontology — 

Bdiuchert,  Dunlbar. 
Yentebrate  Paleontology  and  Osteology — 

LuU. 
Botany — ^Evans. 


Porestry— Beoord. 
Zoology — Ooe. 
n.    Anrthropological: 

General  Anthropology — ^McOurdy. 
Peruvian  Expedition  GoUeetion — ^Bingham. 
Musical  Inetrmnents — D.  S.  Smith. 
Military — ^Hoyle. 

III.  Oriental  and  Olassieal: 

Syro- Arabian — ^Torrey. 

Babyloniflii — Clay. 

Egyptian — Clay  (acting). 

.£gean— Baur. 

Indian — ^Archer. 

East  and  Central  Asiatics-Williams. 

Japaneee— Asakarwa. 

Numismatio — ^Newell'. 

IV.  Pine  Arts— Kendaia. 
V.    Library — ^Keogh. 

THB  HECKSCHSR  FUND  GRANTS  OF  CORNELL 
UNIVERSITY 

The  Heckscher  Eesearch  Council  has  re- 
cently announced  its  first  series  of  grants,  as 
follows: 

To  Professor  Jos^h  Q.  Adams,  Jr.,  Ph.D.,  '06, 
a  smn  sfofScienft  to  secure  a  subatotute  for  him  for 
the  firet  half  of  1921-22  in  order  that  he  may  be 
released  from  teaching  and  enabled  to  complete 
his  "Life  of  William  Shakespeare,"  on  which  he 
has  been  for  some  tune  engaged. 

To  Profesaor  Charles  C.  Bidwell,  Ph.D.,  '14, 
$2,500  to  enaible  him  to  carry  on  cryogenic  meas- 
urements, the  money  to  be  used  to  provide  a  sub- 
stitute for  carrying  on  his  work  during  the  first 
hailf  of  1921-22  and  to  cover  such  additional  ex- 
penses as  the  inyestigation  may  involve. 

To  Professor  J.  Chester  Bradley,  '06,  a  sum  not 
exceeding  $700  to  cover  the  cost  of  preparing  11- 
hurtrationa  and  otherwise  completing  a  work 
embodying  (the  results  of  mvestigations  of  the 
wing  venation  of  Hymenoptera. 

To  Professor  Arthur  W.  Browne,  Ph.D.,  '03, 
$1,S00  to  enable  him  to  engage  a  competent  assist- 
ant for  two  semesters  for  investigations  of  certain 
proiblems  in  the  field  of  the  oxidation  of  hyd&ra- 
sine,  espedaJly  dn  non-aqueous  solutions. 

To  Professor  Louds  M.  Dennis,  $350  for  the 
purpose  of  engaging  an  assistant  from  March  1  to 
July  1  'to  carry  on  investigoticms  on  the  separation 
of  the  isotropes  of  lead  by  chemical  processes. 
Also  $2,000  for  the  purpose  of  engaging  a  weQ 
trained  assdstanit  for  one  year,  to  devote  all  his 
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time  to  the  inyestigation  of  tlie  (preparation  ead 
pioperties  of  gormanium  and  ite  compounds. 

To  ProfesBor  Frank  L.  Fairbanks,  '10,  $500 
for  the  purpose  of  developing  fuid  eompleting  a 
traotion  dynunometer. 

To  Professor  Simon  H.  Gage,  '77,  and  Pierre 
A.  Fiah,  '90,  $250  for  colored  x^ates  needed  in 
completing  a  irork  on  the  digestion  and  assimila- 
tion of  fat  in  the  human  and  the  animal  bodj. 

To  Professor  Vladimir  Ej^apetoff  $200  or  such 
part  as  is  needed  for  an  assastaivt  and  materials  in 
carrying  on  inTcotigatious  on  meehazidoal  aids  in 
the  design  of  electrical  machinery  and  lines. 

To  Professors  William  B.  Omdorff  and  Boswell 
0.  Gibbs,  '06,  $2,525  'to  pay  for  the  services  of  an 
assistant  on  half  time  during  1921-22  and  on  full 
time  during  the  siunmer  and  for  apparatus  to  be 
used  by  him  in  connection  with  the  investigation 
of  the  aibsorption  spectra  of  certain  organic  com- 
pounds. 

To  Professor  Floyd  K.  Bichtmyer,  '04,  a  sum 
not  to  exceed  $1,800  for  an  assistant  for  one  year 
to  devote  all  his  time  to  investigations  of  the  laws 
of  the  absorption  of  x-rays,  and  $1,000  for  the 
purchase  of  apparatus. 

To  Professor  Ernest  W.  Schoder,  Ph.D.,  '03,  a 
sum  sulBcient  to  provide  a  sdbstitute  for  him  dur- 
ing the  fin^  half  of  1921-22  in  order  that  he  may 
prepare  for  pubUoation  the  results  of  investiga- 
tions m.  hydraulics  made  by  himself  and  the  late 
Professor  Kenneth  B.  Turner,  '03. 

To  Professor  Sutherland  Simpson  $100  to  ena;ble 
him  to  continue  his  investigations  into  the  func- 
tions of  .the  thyroid  and  parathyroid  glands. 

To  Professor  Albert  H.  Wright,  '04,  $500  for 
investigations  of  the  life  history  of  North  Ameri- 
can frogs,  toads  and  tree  toads. 

To  Professor  Viigil  Snyder,  '90-92  Grad.,  a 
sum  not  exceeding  $1,200  to  provide  a  substitute 
for  him  during  the  second  half  of  1921-22  and 
thus  enable  him  to  continue  during  that  time  his 
studies  of  algebraic  correspondences. 

To  Professor  Wallace  Notestein  $1,800  for  an 
assistant  during  the  summer  and  the  year  1921-22 
to  help  in  his  work  of  editing  various  historical 
documents  in  connection  with  the  study  of  the 
Parliamentary  hidtory  of  England. 

To  Harry  8.  Vandiver  $500  to  support,  during 
the  summer,  investigations  on  the  subject  of  alge- 
braic numbers. 

These  grants  amount  to  about  $20,725. 
The  council  has  ix)6tponed  the  consideration 
of  all  requests  for  grants  in  aid  of  publication 


until  it  IB  possible  to  consider  in  detail  the 
whole  subject  of  the  publication  of  results  of 
research  and  its  relation  to  the  purposes  of 
the  Heckscher  Foundation. 


SCIENTIFIC  NOTES  AND  NEWS 

The  American  Philosophical  Society  has 
elected  members  as  follows:  Herman  Y.  Ames^ 
Philadelphia;  GleoTge  David  BirkhofF,  Gam- 
bridge;  John  J.  Carty,  Short  HiUs,  N.  J.; 
Frank  M.  Chapman,  New  York;  Henry  Grew, 
Evanston,  BL;  Benjamin  M.  Duggar,  St. 
Louis;  John  Marshall  Gest,  Philadelphia; 
Charles  Homer  Haskins,  Cambridge;  Law- 
rence J.  Henderson,  Cambridge;  J.  Bertram 
Lii^pincott^  Philadelphia;  Hideyo  Noguchi, 
New  York;  Thomas  B.  Osborne,  New  Haven; 
Charles  J.  Ehodes,  Philadelphia;  Yesto  M. 
Slipher,  Flagstaff,  Ariz.;  David  White,  Wash- 
ington. 

Prince  Albert  of  Monaco  gave  the  even- 
ing address  at  the  annual  meeting  of  the 
National  Academy  of  Sciences  on  April  23, 
and  the  address  was  followed  by  a  reception 
in  the  U.  S.  National  Museum.  At  the 
dinner  of  the  academy  on  the  following  even- 
ing Prince  Albert  was  presented  with  the 
Alexander  Agassiz  gold  medal,  awarded  m 
recognition  of  his  promotion  of  oceanograph- 
ical  research. 

Dr.  Albert  Einstein,  to  whom  Columbia 
University  last  year  awarded  the  Barnard 
medal  on  the  recommendation  of  the  National 
Academy  of  Scftnces,  was  present  at  the 
meeting  of  the  academy,  and  re8xx>nded  to  an 
address  of  welcome  from  President  Walcott 
just  befoiie  the  adjournment  of  the  Tuesday 
morning  session.  Dr.  Einstein  also  spoke  at 
the  academy  dinner. 

Bear  Admiral  William  C.  Braisted,  IT.  S. 
N.,  retired,  former  surgeon  general  of  the 
Navy,  has  been  elected  president  of  the  Phila- 
delphia College  of  Pharmacy.  He  is  this  year 
president  of  the  American  Medical  Associa- 
tion. 

Dr.  Willum  S.  Thayer,  professor  of  med- 
icine at  the  Johns  Hopkins  University  and 
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physiciaii'in-chief  of  the  Johns  Hopkins  Hos- 
pital, has  resigned. 

Professor  Ernest  W.  Brown,  of  Yale  Una- 
versity,  has  been  elected  a  correspondent  of 
the  French  Academy  of  Science. 

The  Vienna  Medical  Society  at  a  recent 
meetkiir  elected  to  honorary  membezcdiip  as 
token  of  gratitude  for  their  effoits  in  promot- 
ing the  public  health  of  Austria,  Mr.  Herbert 
Hoover,  of  Washington,  D.  0.,  and  Dr.  P. 
PerriSre,  the  vice-president  of  the  Interna- 
tional Ked  Gross,  at  Geneva. 

The  University  of  Dublin  has  conferred  the 
honorary  degree  of  doctor  of  science  upon  A. 
A.  Michelson,  professor  of  physics  in  the  Uni- 
yersity  of  Chicago;  W.  M.  Bayliss,  professor 
,of  general  physiology  in  University  College, 
London,  and  E.  Borel,  professor  of  the  theory 
of  functions  a)t  the  Sorbonne,  Pbris. 

Professor  C.  S.  Sherrington,  president  of 
the  Boyal  Society,  has  been  elected  a  member 
of  the  Athenffium  Clulb  under  the  provision  for 
the  election  of  <persons  ''  of  distinguished  emi- 
nence in  science,  literature,  the  arts,  or  for 
public  service." 

The  Boyal  medals  of  the  Hoyal  Geograph- 
ical Sociefty  have  been  awarded  ae  follows: 
Pounder's  medal  to  Mr.  Yilhjalmur  Stef ansson, 
'^  for  his  distinguished  services  to  the  Domin^ 
ion  of  Canada  in  the  exploration  of  the  Arctic 
Ocean";  amd  Patron's  medal  to  General  Bour- 
geois, senator  for  Alsace,  ''for  his  long  and 
eminent  services  to  geography  and  geodesy." 
The  council  has  made  the  other  awards  as  fol- 
lows: The  Murohison  grant  to  Commandant 
Maury,  for  his  surveys  in  the  Belgian  Congo; 
the  Bach  grant  to  Miss  Marian  Newbigin,  for 
her  contribuition  to  geography,  particularly  of 
the  Balkans;  the  Cuthbert  Peek  grant  to  Cap- 
tain J.  B.  L.  Noel,  for  his  reconnaissance  of 
the  eastern  approaches  to  Mount  Everest  and 
other  geographical  work;  and  the  Gill  me- 
morial to  Lieutenairt  Colonel  M.  N.  Mac- 
Leod, B.E.,  for  his  coivtribution  to  the  theory 
of  survey  from  air  photographs. 

Dr.  Osear  Ejlotz,  professor  of  pathology  in 
the  University  of  Pittsburgh  Medical  School, 
has  been  api>ointed  representative  of  the  Inter- 
national   Health    Board    of   the   Eockefeller 


Poimdation  for  medical  research  work  and 
education  of  Sao  Paulo,  Brazil,  serving  as 
director  of  a  pathologic  instituta 

The  Pood  Besearch  Institute,  established  by 
the  Carnegie  Corporation  and  Stanford  Uni- 
versity with  Dr.  C.  L.  Alsberg,  formerly  chief 
of  the  Bureau  of  Chemistry,  United  States 
Department  of  Agriculture  as  director,  has 
appointed,  to  be  associated  with.  Dr.  Alsberg, 
AJonzo  £.  Taylor,  professor  of  physiological 
chemistry  at  the  University  of  Pennsylvania, 
and  Joseph  S.  Davies,  assistant  professor  of 
economics  at  EEarvard  University.  The  di- 
rectors will  have  authority  to  determine  the 
scientific  policies  of  the  Institute  and  the 
problems  to  be  studied.  Leland  Stanford,  Jr., 
University  has  apix>inted  as  an  advisory  com- 
mittee Herbert  Hoover,  Julius  M.  Barnes,  Dr. 
J.  C.  Merriam,  J.  E.  Howard,  Dr.  William  M 
Jardine  and  George  Heeding. 

Dr.  a.  S.  Hitohoook,  systematic  agrostolo- 
gist  of  the  U.  S.  Department  of  Agriculture, 
leaves  about  May  1  for  an  extended  trip  to  the 
Orient  He  will  visit  the  Philippines,  Japan, 
China,  Indo-China,  Singai>ore  and  Java,  re- 
turning about  January  1.  He  will  study  the 
grasses  of  the  regions  visited  and  will  gather 
data  especially  for  a  revision  of  the  bamboos 
of  the  world. 

Professor  Marston  Taylor  Bogert,  of  Co- 
lumbia University,  gave  an  address  at  New 
York  University  on  April  13,  on  "  Science  and 
disarmament" 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

A  MAINTENANCE  f und  of  $80,000  a  year  has 
been  promised  to  the  Albany  Medical  College 
on  condition  that  a  similar  amount  is  raised 
each  year  by  the  trustees.  The  Bockefeller 
Foundation  will  give  $20,000;  the  General 
Electric  Company  $6,000,  and  Dr.  Charles 
Alexander  Richmond,  president  of  Union  Uni- 
versity, $6,000.  The  mon^  this  year  must  be 
raised  by  June  1  to  make  the  $30,000  availalble. 

It  is  announced  that  the  Ontario  govern- 
ment will  give  immediate  financial  aid  to  the 
universities  of  the  province  as  follows:  Univer- 
sity of  Toronto,  $900,000;  Queen's  at  Kings- 
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ton,     $326,000;     the     Western     at    London, 
$200,000. 

The  Pennsylvania  State  College  lias  re- 
ceived from  the  children  of  the  late  J.  Koh- 
erts  Lowrie  the  gift  of  his  hei'bariuin.  The 
collection  comprises  2,750  mounted  varieties 
representing  144  families  and  707  genera. 

With  a  portion  of  the  funds  at  their  disposal 
the  trustees  of  the  Captain  Scott  Memorial 
Fund  have  decided  to  esrtablieh  a  Polar  Ee- 
search  Institute  in  connection  with  the  new 
department  of  geography  in  the  University  of 
Camhri^e. 

The  exchange  agreement,  established  before 
the  war,  between  Buenos  Aires  medical 
schools  and  Paris  schools,  has  been  renewed. 
In  August  of  this  year  Professors  Marcel 
Labb6  and  G.  Brumpt  will  go  to  Buenos  Aires 
to  give  lecture  courses.  The  Buenos  Aires 
sdhool  will  send  to  Paris  either  heads  of  clinics 
or  laboratories  to  take  postgraduate  courses  in 
Paris. 

The  board  of  trustees  of  the  Armour  Insti- 
tute of  Technology  has  announced  the  ap- 
pointment of  Howard  M.  Raymond  as  acting 
president  of  that  instiitution  to  fill  temporarily 
the  vacancy  caused  by  the  recent  death  of  Dr. 
F.  W.  Gunsaulus. 

Frederick  H.  Sibley,  formerly  professor  of 
mechanical  engineering  at  the  University  of 
Kansas,  has  <been  elected  dean  of  the  college 
of  engineering  at  the  University  ofNevpda. 
The  college  includes  the  four  schools  of  civil, 
electrical  and  mechanical  engineering  and  the 
Mackay  School  of  Mines. 

Dr.  Gskar  Bandisch,  formerly  privat-docent 
in  the  University  of  Zurich,  has  accepted  ^n 
appointment  as  research  associate  in  biochem- 
istry in  Yale  University.  Dr.  Bandisch  re- 
ceived his  training  in  oiganic  chemistry  at  the 
Technische  Hochschule  in  Zurich  under  Pro- 
fessor Baumbeiger,  and  has  contributed  much 
original  work  dealing  with  problems  of  plant 
assimillation  and  the  influence  of  light  on 
chemical  reactions.  His  work  at  Yale  will  be 
entirely  m  the  graduate  schooL 

Dr.  Shepherd  L  Franz  and  Dr.  B.  A.  Cut- 
ting, respectively  professor  and  associate  pro- 


fessor of  physiology  at  the  Geoige  Washing- 
ton University  Medical  School,  have  resigned 


DISCUSSION    AND    CORRESPONDENCE 

ON  THE  USB  OF  THE  TERMS  "  DENUDATION," 

"EROSION,"   "CORROSION"  AND 

"  CORRASION  " 

In  1911  J.  W.  Gregory  called  attention  to 
the  looseness  with  which  the  above  terms  were 
used  in  geological  .and  geographical  litera- 
ture,^ and  suggested  certain  restrictions  in 
their  meanings.  Although  the  confusion  in 
the  use  of  these  terms  has  been  generally 
appreciated  by  geologists,  Gregory's  sugges- 
tions have  met  with  little  favor,  and  no  effort 
seems  to  have  been  made  to  bring  about  a 
uniformity  of  usage.  In  fact,  a  review  of 
various  text-books  which  have  appeared  since 
the  publication  of  Gregory's  article  indicates 
that  the  confusion  is  growing  worse. 

While  the  definitions  suggested  by  Gregory 
are  open  to  strong  objection,  yet  the  existing 
ambiguity  in  the  use  of  such  important  geo- 
logical terms  can  not  fail  to  be  bewildering  to 
students  and  authorities  alike,  and  calls  for 
some  remedial  action.  A  few  quotations 
taken  at  random  from  recent  text-books  will 
emphasize  this  fact. 

1.  According  to  Tarr  and  Martin*  denu- 
dation consists  of  weathering  plus  erosion, 
and  erosion  is  further  defined  as  involving 
^'removal,  transportation  and  deposition  of 
rock  fragments,"  though  on  p.  115  erosion  is 
spoken  of  as  the  oombined  work  of  corrasion 
and  corrosion,  no  mention  being  made  of 
deposition.  These  authors  apparently  define 
oorrasion  as  the  mechanical  degradation  of 
rock  by  river  water,  and  corrosion  as  the 
chemical  removal  of  solid  rock  (pp.  114,  115) 
though  the  definitions  are  not  at  all  clear. 

2.  Pirsson^  limits  erosion  to  '^the  forma- 
tion of  rock  debris  and  its  r^noval"  and 
gives  no  definition  of  denudation.  Oorrasion 
he  defines  as  the  action  of  a  stream  in  rasping 

1  Oeographical  Jowmal,  Vol.  37,  1911,  pp.  189- 
195. 

2  "College  Physiography,"  1914,  p.  18. 

•  PirsBOxi  and  Sohnchert,  ''Textt>ook  of  Geol- 
ogy," 1915,  p.  31. 
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away  the  country  rode  beneath  and  beside  it» 
^tbus  cutting  an  ever-deepening  trench" 
(p.  37). 

3.  Cleland^  refers  to  the  confusion  in  the 
use  of  the  terms  corrasion,  abrasion,  corrosion, 
erosion  and  denudation  in  a  footnote  on 
pages  83  and  84,  and  then  defines  corrasion 
and  abrasion  as  synonymous  and  meaning 
the  detachment  of  rock  particles  as  a  result 
of  wear;  corrosion  as  the  work  done  by  solu- 
tion; erosion  as  the  sum  of  corrasion  and 
corrosion,  and  denudation  as  a  general  term 
for  the  lowering  of  the  land  surface  by  any 
agency. 

4.  Grabau,*  following  Walther,  defines  ero- 
sion as  clastation  plus  ablation,  or  the  break- 
ing up  of  rock  material  and  its  removaL 
Denudation  is  the  removal  of  weathered  and 
loose  mantle  rock  and  is  a  subordinate  part 
of  the  inrocess  of  ablation,  which 'includes  in 
addition  corrasion,  quarrying  and  corrosion. 
The  former  is  defined  as  a  ''filing  process" 
which  may  be  accomplished  by  wind,  running 
water,  ice,  waves  or  organisms,  while  corro- 
sion is  chemical  removal  by  air  (=  evapora- 
tion), water,  heat  or  organisms. 

6.  De  M artonne*  uses  the  term  erosion  in  a 
broad  sense  but  does  not  define  it.  Corrasion 
he  limits  to  the  wearing  action  of  wind- 
driven  particles,  as  typically  illustrated  in 
arid  r^ons  (pp.  660,  664). 

6.  Kayser^  describes  erosion  as  the  mechan- 
ical work  of  water,  and  denudation  as  the 
sum  of  erosion  and  weathering,  which  latter 
term  includes  both  chemical  and  mechanical 
action.  Corrasion  he  defines  in  the  same  way 
as  de  Martonne  (p.  240),  both  authors  here 
following  Walther  and  von  Richthofen. 

7.  Park*  defines  denudation  as  "the  wear- 
ing away,  wasting,  or  breaking  up  of  the 
land  surface,  whereby  the  general  level  of  the 

♦"Geology,  Physical  and  Historical,"  1916. 
8  "Principles  of  Stratigraphy,"  1913,  pp.  17, 18. 

•  "Traits  de  G4ogmphie  Physique,"  Second 
Edition,  1913. 

T^AUgemeine  Oeologie,"  third  edition,  1909, 
Vol  I.,  p.  260. 

•  "Textbook  of  GeoJogy,"  1914. 


land  is  lowered."  Erosion,  according  to  this 
author,  is  embraced  within  the  term  denuda- 
tion and  is  somewhat  vaguely  defined  as  re- 
ferring to  **  the  more  active  and  obvious  wear 
and  tear  carried  on  by  the  sea,  by  streams, 
rivers  and  glaciers"  (p.  15).  Corrosion  is 
''eating  away  of  rock  due  to  chemical  solu- 
tion, hence  ...  is  frequently  used  to  denote 
chemical  denudation"  (p.  16).  On  page  34 
the  same  writer  refers  to  corrasion  as  ''a 
variant  of  corrosion  used  by  some  writers  to 
denote  the  vertical  excavation  performed  by 
a  stream,"  but  recommends  the  use  of  erosion 
in  its  place. 

The  above  quotations  are  only  a  few  out  of 
many  and  include  only  books  published  in  the 
last  ten  years,  yet  th^y  show  an  amazing  diver- 
gence of  views.  This  will  be  better  illustrated 
by  the  following  summary: 

Out  of  a  total  of  7  authors  quoted, 
Dentidation  is  defined  by  5: 
as  weathering  plus  removal,  transporta- 
tion   and    deposition    of    rock    frag- 
ments; (1) 
as  a  general  term  for  the  lowering  of  the 

land  surface  by  any  agency;  (2) 
as  the  removal  of  loose  mantle  rock  (1) 
as  weathering  plus  the  mechanical  work 
of  water  (1). 
Erosion  is  defined  by  6: 
as  removal,  transportation  and  deposition 

of  rock  fragments  (1) 
as  the  formation   and  removal  of  rock 

dftris  (2) 
as  the  mechanical  work  of  water  (1) 
as  rock  wear  plus  solution  (1) 
as  the  more  active  and  obvious  wear  and 
tear  performed  by  streams,  rivers  and 
glaciers  and  by  the  sea  (1) 
Corrasion  is  defined  by  6: 
as  mechanical  degradation  by  rivers  (2) 
as  the  detachment  of  rock  particles  by 

wear  of  any  agent  (2) 
as  the  wear  caused  by  wind-driven  xwir- 
ticles  (2) 
One    author    rejects    the   term    altogether, 
holding  it  equivalent  to  erosion. 
Corrosion  is  defined  by  4: 
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BB  work  done  by  solution  (3) 
as  chemical  removal  by  all  agents  (1) 
Comment  on  these  examples  is  scarcely  nec- 
essary, but  it  might  be  added  that  this  list 
does  not  by  any  means  exhaust  the  definitions 
that  might  be  quoted,  as  reference  to  Greg- 
ory's article  will  show. 

The  definitions  suggested  by  Gregory  are 
as  follows: 
denudation  =  the  wearing  down  of  the  land 

by  any  agency  whatever, 
erosion  =  the  widespread  lowering  of  the 
land  by  wind,  rain  and  weather,  and  by 
rivers  and  glaciers  acting  laterally. 
corrosion  =  the  excavation  by  rivers  and 

glaciers  of  their  beds, 
oorrasion  dismiss  as  a  ^nonym  for  corro- 
sion. 
These  definitions  are  unsatisfactory  in  many 
respects.  To  separate  the  lateral  and  vertical 
degrading  action  of  rivers  and  include  only 
the  former  imder  the  term  erosion  is  not  only 
unnecessary,  but  highly  artificial.  Indeed,  a 
satisfactory  definition  of  erosion  will  be  an  ex- 
ceedingly difficult  matter  to  accomplish,  for 
the  reason  that  the  word  has  come  to  be  used 
in  two  different  senses:  one  broad  sense  in 
which  it  signifies  the  general  process  of  the 
wasting  of  the  land  surface  and  is  thus 
equivalent  to  denudation,  as  exemplified  in 
the  definition  of  Davis,®  and  a  much  narrower 
sense  common  in  geological  literature  in  such 
phrases  as  ^'ice  erosion,''  "wind  erosion,"  etc. 
The  only  solution  of  this  difficulty  would  ap- 
pear to  be  to  use  "  denudation "  for  the  gen- 
eral process  and  restrict  ''erosion"  to  the 
narrower  meaning  of  gnawing  or  cutting 
away. 

A  general  term  for  the  action  of  rivers  and 
glaciers  on  their  banks  and  beds  seems 
desirable,  and  for  this  purpose  the  word 
corrasion  is  much  preferable  to  corrosion, 
since  the  latter  has  a  distinctly  chemical  im- 
plication. There  seems  to  be,  on  the  other 
hand,  no  good  reason  for  using  separate  terms 
for  the  lateral  and  vertical  wearing  action  of 
streams    and    glaciers,    since    the    adjectives 

»  Davis  and  Snyder,  "PhyBieal  Geography,''  p. 
105. 


lateral  and  vertical  prefixed  to  corrasion  would 
amply  distinguish  the  two  processes. 

There  would  also  appear  to  be  room  for  the 
term  corrosion  as  used  by  Grabau  to  denote 
the  chemical  removal  of  material  by  any  or 
all  agents,  solution  being  a  part  of  this  gen- 
eral process,  and  confined  to  the  action  of 
water. 

However  these  various  terms  be  used  even- 
tually, the  need  of  rescue  from  the  hopeless 
confusion  and  ambiguity  of  the  present  is  un- 
deniable. The  Geological  Society  of  America 
found  it  advisable  to  standardize  the  nomen- 
clature of  faults;  should  it  not  also  be  the 
duly  of  that  organization,  or,  better  yet,  of  an 
International  Congress  of  Geologists,  .to  take 
official  notice  of  the  ambiguous  meanings  of 
the  words  denudation,  erosion,  corrasion  and 
corrosion,  and  establish  precise  and  authora- 
tative  definitions  of  these  much-abused  terms  ? 


Malcolm  H.  Bissell 


Brtn  Mawb  Oollbob 


BUCLID  OP  ALEXANDRIA  AND  THB  BUST  OF 
BUCLID  OP  IIBGARA 

During  the  middle  ages  and  later,  it  was 
the  ill  fortune  of  Euclid,  the  mathematician, 
to  have  been  confounded  with  Euclid  of 
Megara  who  lived  about  a  century  earlier  and 
was  not  a  mathematician.  As  if  this  confu- 
sion were  not  sufficient  to  tantalize  mathe- 
maticians in  general,  another  mistake  came 
to  be  made,  involving  the  same  two  Eudids. 
This  time  a  bust  found  on  a  Greek  coin, 
which  according  to  numismatic  authorities  is 
really  aimed  to  represent  Euclid  of  Megara, 
came  to  be  published  broadcast  as  the  picture 
of  the  mathematician  of  Alexandria.  This 
happened  in  England  where  William  Whis- 
ton,  who  was  Sir  Isaac  Newton's  successor 
in  the  Lucasian  professorship  of  mathematics 
at  Cambridge,  brought  out  a  school  edition  of 
Euclid  containing  as  a  frontispiece  this  bust, 
said  to  have  been  taken  from  a  bronze  coin 
once  in  the  possession  of  Queen  Christina  of 
Sweden.^     Unfortunately    this   same   picture 

1  For  the  history  of  Queen  Christina's  Coin  Col- 
lection, consult  an  article  by  Hugo  Qaebler  in  the 
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which  on  the  coin  is  circumscribed  by  the 
name  MEFAPEON,  ue.,  of  the  Megarians, 
has  been  published  in  the  United  States  as 
representing  Euclid  the  mathematician.  This 
unintentional  historical  misrepresentation  ap- 
pears in  the  publication,  ^'  A  Portfolio  of  Por- 
traits of  Eminent  Mathematicians"  (1896)9 
issued  by  the  Open  Court  Publishing  Com- 
pany, in  Chicago,  a  firm  which  in  general  has 
done  as  much  as  any  other  in  America  to 
adyance  a  sound  knowledge  of  the  history  of 
mathematics.  The  picture  of  Euclid  of 
M^ara  is  given  as  that  of  the  mathematician, 
Euclid.  In  the  memorandum-  accompanying 
the  picture  occurs  the  statement,  '^the  name 
Mogara  is  frequently  coupled  with  his  [name] 
on  the  early  portraits  as  in  this  case." 

The  statement  just  quoted,  in  so  far  as  it 
relates  to  the  coin  xx>rtrait  in  question,  is  in 
conflict  with  numismatic  authority.  A  speci- 
men of  the  coin  referred  to  is  in  the  British 
Museum  and  has  been  described  by  the  great 
authority  on  coins,  Barclay  V.  Head,  who 
speaks  of  this  coin  as  follows:* 

MErAPEON.  Bearded  head  of  the  philoflopfaer 
Endeides  of  Megara,  veiled  and  wearing  ear-nng. 
.  .  .  Thofl  remarkable  type  refers  io  the  story  that 
Eudeides  attended  the  lectures  of  Socrates  in  the 
disgaise  of  a  woman,  the  Athenians  havmg  passed 
a  decree  that  no  citizens  of  Megara  should  be  ad- 
mitted within  their  walls.  (Anlus  QeUdiis,  Noct, 
Att.,  VI.,  10.) 

In  his  catalogue  of  Oreek  coins  Head* 
quotes  the  Latin  passage  from  Aulus  Gellius, 
the  Koman  writer  of  the  second  century  A.D., 
referred  to  above,  who  had  studied  at  Athens. 
The  passage  tells  the  story  of  Euclid's  going 
to    Athens    disguised    in    a    '' tunica    longa 

''GoroHa  Numismatiea  ...  in  Honour  of  Barclay 
V.  Head,"  Oxford  University  Press,  1906,  pp.  868- 
386. 

s^Hiatoria  Numomm,  a  Manual  of  Greek 
Numismatics,"  by  Barclay  Y.  Head,  Oxford,  1911, 
p.  394. 

s  "Catalogue  of  Greek  Coins,  Attica — ^Megaris — 
Aegina,"  by  Barclay  V.  Head,  D.C.L.,  PhJD, 
Edited  by  Begmald  Stuart  Poole,  LLJ).,  London, 
1888,  p.  121.  See  a  drawing  of  the  coin  in  Attica, 
etc.,  Plate  XXI.,  14. 


muliebri"  to  attend  the  lectures  of  Socrates 
and  of  his  returning  to  M^ara  the  next  day 
in  the  same  disguisa  In  this  book  Head 
gives  the  date  of  the  coin  as  "  Cir.  146  B.C. 
or  later";  in  his  Hisioria,  quoted  above;  he 
gives,  " Imperial  Times? ".  While  Head  thus 
expresses  uncertainty  as  to  the  exact  age  of 
the  coin,  he  entertains  no  doubt  as  to  the 
head-dress  representing  woman's  apparel  that 
was  worn  by  Euclid  of  Megara  when  on  his 
way  to  and  from  the  lectures  of  Socrates. 

It  is  therefore  established  with  as  great 
certainty  that  this  coin  does  not  give  the  bust 
of  the  mathematician  Euclid  as  it  is  estab- 
lished that  this  mathematician  was  not  Euclid 
of  Megara. 

Florian  Oajori 

UnIVEBSTET  07  CALIFOaNIA 

RAINBOW  BY  MOONLIGHT 

To  THE  Editor  op  Soienoe:  In  connectioB 
with  the  case  of  the  rainbow  at  night  re- 
ported by  Frank  L.  Griffin  in  Soienoe  of 
March  11,  the  following  case  may  be  of 
interest:  At  Burge,  Nebraska,  a  rural  post 
office  about  eighte^i  miles  southwest  of 
Valentine,  on  September  4,  1917,  at  about 
9  P.M.  a  rainbow  appeared.  The  moon  had 
risen  about  an  hour  previously  and  a  thun- 
derstorm was  coming  up  in  the  west,  the  rest 
of  the  sky  being  clear.  A  rainbow  began  to 
form  and  it  continued  to  become  brighter 
until  a  complete  arch  was  formed.  It  was 
very  distinct,  but  was  nearly  white  and 
showed  the  prismatic  colors  very  faintly  if 
at  all. 

0.  J.  Elmore 


QUOTATIONS 

BRITISH  DYBSTUFPS  CORPORATION 

The  situation  in  which  the  directorate  of 
the  British  Dyestuffs  Corporation  finds  itself 
is  a  remarkable  one.  At  the  registration  of 
this  company  in  May,  1919,  as  a  result  of 
amalgamating  British  Dyes,  Ltd.,  of  Hudders- 
field,  with  Messrs.  Levinstein,  Ltd.,  of  Black- 
ley,  the  appointment  of  Sir  Joseph  Turner  as 
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commercial  managing  director,  and  of  Dr. 
Herbert  Levinstein  as  technical  managing  di- 
rector, was  designed  to  maintain  the  interests 
of  both  groups,  and  to  benefit  the  united  enter- 
prise by  the  special  contribution  of  knowledge 
and  experience  whicb  each  of  these  gentlemen 
was  expected  to  make.  At  the  meeting  of 
shareholders  in  Manchester  on  Friday  last  it 
was  announced  that  Sir  Joseph  Turner  and 
Dr.  Levinstein,  while  retaining  their  seats  on 
the  board,  have  been  superseded  as  managing 
directors  by  Sir  Henry  Birchenough,  the 
chairman  of  the  corp6ration.  Sir  William 
Alexander,  and  Mr.  Vernon  Clay. 

It  is  no  reflection  on  the  new  managing 
directors  to  express  the  opinion  that  the  posi- 
tion thus  disclosed  must  arouse  grave  mis- 
giving amongst  all  those  who  recognize  the 
foundation  of  a  self-supporting  synthetic  dye- 
making  industry  as  a  matter  of  the  greatest 
national  importance.  Disregarding  the  woe- 
ful absence  of  harmony  which  appears  to  be 
indicated,  the  aspect  of  this  rearrangement 
which  causes  anxiety  to  chemists  is  the  fact 
that,  at  a  time  when  aU  the  scientific  knowl- 
edge and  commercial  energy  available  in  this 
country  should  be  correlated  in  a  concerted 
effort  to  establish  an  industry  which,  more 
than  any  other,  depends  for  success  upon  the 
combination  of  these  factors,  two  of  the  most 
experienced  practitioners  should  be  removed 
from  very  intimate  association  therewith. 

The  proper  and  perfectly  natural  request 
for  an  investigation  put  forward  by  the  share- 
holders met  with  a  cold  response  from  the 
board,  and  the  declaration  by  the  chairmen 
that  a  general  meeting  is  not  the  occasion 
for  an  explanation  of  such  x>eculiar  circum- 
stances is  one  with  which  many  will  sympa- 
thize; but  the  public  is  entitled  to  full  infor- 
mation at  the  earliest  convenient  opportunity. 
Pending  more  precise  knowledge  of  the  facts, 
it  would  not  be  fair  to  the  late  managing 
directors,  or  to  the  board,  to  pass  judgment 
on  their  action.  If,  however,  as  the  published 
statements  at  present  suggest,  incompatibility 
of  temperament  is  the  cause,  chemists  will 
regard  them  as  having  failed  in  realizing 
their  responsibility  to  science  at  a  critical 


juncture;  on  the  other  hand,  the  board  can 
scarcely  escape  the  reproach  of  having  allowed 
an  impossible  situation  to  continue  far  beyond 
the  point  at  which  a  surgical  operation  had 
become  an  obvious  necessity.  Having  regard 
to  the  immense  scientific  and  national  inter- 
ests which  are  involved  in  the  ultimate  suc- 
cess of  this  enterprise,  and  to  the  large  sum 
of  public  money  which  has  been  invested  in 
the  corporation,  its  future  conduct  demands 
very  careful  scrutiny. — Nature* 


SCIENTIFIC  BOOKS 
Practical    Plant    Biochemistry,    By    Muriel 

Wheldale  Onslow.    Cambridge  University 

Press,    1920.    Koyal    8vo,    pp.    viii  +  178. 

Price  16s.  net 

It  is  being  recognized  by  students  of  the 
plant  sciences  that  a  thorough  understanding 
of  plant  chemistry  is  essential  to  the  solution 
of  their  problems.  This  knowledge  has  been 
usually  obtained,  on  the  one  hand,  from  or- 
ganic chemistry,  and  on  the  other,  from  plant 
physiology.  It  is  the  gap  between  these  two 
sciences  that  this  book  is  designed  to  filL  The 
author  has  made  a  real  contribution  to  the 
study  of  plant  chemistry.  As  in  her  former 
book  on  "The  Anthocyanin  Pigments  of 
Plants,''  she  has  presented  a  very  dear  and 
comprehensive  discussion;  however,  in  the  few 
pages  of  the  present  volume  it  is  impossible 
to  give  more  than  a  cursory  discussion  of  the 
topic.  The  book  is  essentially  a  laboratory 
manual,  which  contains  well-chosen  experi- 
ments that  have  been  tested  in  practical 
classes.  Through  these  experiments  the  stu- 
dent learns  to  extract  from  the  plant  itself 
the  chemical  comxKmnds  of  which  it  is  com- 
posed and  to  understand  something  of  their 
chemical  properties.  As  an  introduction  to 
each  chapter,  there  is  presented  the  funda- 
mental principles  and  relationships  of  the  par- 
ticular class  of  compounds  studied  in  the  ex- 
periments. 

The  volume  is  divided  into  the  following 
chapters:  I.  Introduction.  The  synthesis  of 
the  various  classes  of  comiwunds,  and  the 
chemical  reactions  by  which  they  are  brought 
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about,  are  discussed.    IL  The  Colloidal  State. 
It  is  appropriate  that  the  book  should  begin 
with  this  topicy  since  it  is  essential  for  an 
understanding  of  the  chemistry  of  cell  proto- 
plasm; but  this  is  the  least  comprehensive 
and  complete  of  any  of  the  chapters.    The 
two  fundamental  types  of  colloidal  solutions, 
suspensoids  and  emulsoids,  are  treated  and 
their  characteristic  properties  illustrated.  III. 
En^nne  Action.   The  underlying  principles  of 
enzyme  action  are  briefly  discussed  and  the 
behavior  of  different  eni^mes  illustrated  by 
those  contained  in  yeast.    The  discussion  of 
other    eni^mes   follows    in    connection    with 
those   chapters   dealing   with   the   respective 
substrates.    IV.  Carbon   Assimilation.    It  is 
emphasized  that  chlorophyll   is  perhaps  the 
most  important  factor  in  plant  metabolism. 
Y.  Carbohydrates     and     their     Hydrolyzing 
Enzymes.    Of  all  the  subjects  in  plant  chem- 
istry which  deserve  careful  treatment  it  is 
that  of  carbohydrates,  and  to  it  the  author 
has  devoted  more  space  than  to  any  other. 
There  is  a  careful  consideration  of  the  proper- 
ties and  characteristics  of  the  various  carbo- 
hydrates, their  ^nthesis  and  relationships  in 
the  plant.    The  monosaccharides,  disacchar- 
ides  and  trisaccharides  are  most  thoroughly 
treated,  the  latter  imder  the  following  topics: 
pentosans,  starches,  dextrins,  inulin,  mannans, 
galactans,  gums,  mucilages,  pectic  substances 
and  celluloses.    VL  The  Fats  and  Lipases. 
Vil.    Aromatic    Compounds    and    Oxidizing 
Enzymes.    The  more  widely  distributed  aro- 
matic plant  products  are  grouped :  the  phenols 
and  their  derivatives;  the  aromatic  alcohols 
and  acids  including  the  tannins;  the  flavone, 
flavonol    and    xanthone    pigments;    and    the 
anthocyanin  pigments.    The  greater  i>ortion 
of  the  chapter  is  devoted  to  the  plant  pig- 
ments and  oxidizing  enzymes.    Ylll.  Proteins 
and  Proteases.    The  proi)ertie8  and  chemical 
reactions  by  means  of  which  the  proteins  can 
be    detected    are    studied,    and    experiments 
follow  which  illustrate  the  method  of  CTtrac- 
tion  of  the  proteins  from  characteristic  grains 
and    seeds.    IX.  Glucosides    and    Glucoside- 
splitting  Enzymes.    Besides  the  glucosides  of 
the  pigments  previously  discussed  the  cyano- 


phoric  glucosides  receive  chief  attention.    X. 
The  Plant  Bases. 

In  the  preface  the  author  states  that  the 
book  presents  an  aspect  of  plant  biochemistry 
which  up  to  the  present  time  has  received  very 
little  consideration  in  teaching.  This  is  not 
entirely  true  in  America,  for  at  the  Univer- 
sity of  Minnesota  there  have  been  offered  for 
several  years  courses  in  phytochemistry  and 
biochemical  laboratory  methods  with  partic- 
ular reference  to  plant  products.  It  is  rather 
a  coincidence  that  the  subject  matter  of  our 
courses  should  be  similar,  beginning  with  the 
colloidal  state  of  matter  and  following  with 
the  classes  of  oomix>unds  found  in  plants. 
These  courses  through  lectures  and  laboratory 
have  presented  to  the  student  the  same  view- 
ix>int  for  which  this  book  was  designed.  Mrs. 
Onslow  is  to  be  commended  for  her  pioneer 
work  in  the  publication  of  a  text  on  this  im- 
portant subject.  From  the  mechanical  stand- 
point the  book  is  up  to  the  usual  standard  of 
the  publications  of  the  Cambridge  University 
Press.  It  is  to  be  regretted,  however,  that  in 
all  probability  the  price  will  prevent  it  being 
used  in  many  cases  where  it  could  profitably 
be  employed. 

Clarence  Austin  Mohrow 

Division  or  Aobicultubal  Biochxmistrt, 
Universitt  of  Minnesota 

Anthropometry.  By  Albs  Hrdlicka.  Wistar 
Institute  of  Anatomy  and  Biology,  Phila- 
delphia.   Pp.  163. 

Anthropologists  and  all  other  workers  who 
have  occasion  to  make  use  of  anthropometry 
have  long  been  handicapped  by  the  lack  of 
any  adequate  and  up-to-date  manual  of  an- 
thropometry. Now,  at  length,  they  have  at 
their  disposal  a  compact  and  comprehensive 
treatise  on  the  subject  written  by  one  of  the 
most  experienced  and  competent  investigators 
in  the  field.  Dr.  Alee  Hrdli6ka,  curator  of 
the  Division  of  Physical  Anthropology,  TJ.  S. 
National  Museum.  As  a  laboratory  manual 
in  x>hysical  anthroix>logy  and  as  a  handbook 
for  the  use  of  field  investigators  of  physical 
characters  in  man,  this  book  should  prove  in- 
valuable. 
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The  work  very  properly  begrins  with  an  an- 
notated translation  of  the  Monaco  and  Geneva 
Agreements  for  the  Unification  of  Anthro- 
pometric Measurements.  There  follows  a  con- 
cise treatment  of  the  preliminaries  of  the 
subject,  such  as  preparation,  instruments, 
landmarks,  recording  grouping  of  subjects, 
estimation  of  age,  admixture  of  blood,  patho- 
logical conditions,  etc.  The  various  topics  are 
handled  with  clarity  and  include  much  orig- 
inal data  in  regard  to  general  methods.  There 
is  a  sane  appraisal  of  the  various  anthropo- 
metric instruments  and  accessories  employed 
in  investigations. 

The  section  on  the  anthropometry  of  the 
living  deals  with  a  selected  list  of  the  most 
important  measurements  and  observations  as 
determined  by  the  e2q)erience  of  the  author. 
The  directions  given  are  very  clear  and  in- 
clude many  practical  suggestions  tending  to 
promote  facility  of  observation  and  accuracy 
of  result 

The  anthropometry  of  the  skeleton  is  satis- 
factorily treated  and  includes  a  description  of 
the  invaluable  system  of  visual  observations 
elaborated  by  the  author.  In  the  opinion  of 
the  reviewer  this  standardization  of  morpho- 
logical observations  constitutes  a  contribution 
to  anthropometric  method  of  first  importance, 
and  the  section  dealing  with  it  might  advan- 
tageously be  expanded.  It  is  to  be  hoped  that 
Dr.  Hrdlicka  may  find  time  to  publish  else- 
where a  series  of  articles  illustrating  the  nor- 
mal or  medium  development  of  the  various 
morphological  characters  and  the  extremes  of 
their  variations.  Such  illustrations,  together 
with  a  discussion  of  the  extent  and  signifi- 
cance of  variations,  would  provide  a  standard 
basis  for  judging  the  degree  of  development 
of  immeasurable  characters.  At  the  present 
time  the  value  of  such  observations  is  depend- 
ent upon  the  accuracy  and  experience  of  the 
individual  investigator.  It  is  becoming  ai>- 
parent  to  physical  anthroix>logist8  that  mor- 
phological differences  of  detail  that  do  not 
lend  themselves  to  measurement  are  of  pri- 
mary importance  in  distinguishing  races. 
Many  important  functional   adaptations  be- 


long also  to  this  category  of  features  which 
must  be  described  rather  than  measured. 

Perhaps  it  may  be  said  that  the  greatest 
value  of  this  work  on  anthropometry  lies  in 
the  fact  that  it  represents  the  perfected 
methods  of  one  of  the  most  skilled  and  best 
qualified  practitioners  of  the  science.  Experts 
may  differ  as  to  the  value  of  this  or  that 
measurement,  or  may  prefer  their  own  tech- 
nique in  individual  cases,  but  this  book  is  in 
general  reliable  and  conclusive.  A  careful 
follower  of  its  methods  can  not  fail  to  secure 
completely  adequate  physical  data  in  any 
general  anthropometric  investigation. 

E.  A.  HooTON 

HlBVARD  IlMIVEBSmr 


SPECIAL  ARTICLES 

SUBEPITHELIAL  GLYCOGEN  CELLS  IN  EMBRYO 
AND  RECENTLY  HATCHED  FISH 

In  April,  1912,  while  studying  the  develop- 
ment of  the  yellow  jperch  iPerca  ftavescens)  I 
discovered  numerous  cells  filled  with  glycogen 
located  just  below  the  flat  epithelium  cover- 
ing the  surface  of  the  embryo.  The  embryos 
in  which  I  demonstrated  these  cells  had  been 
developing  in  the  laboratory  for  twelve  days. 
Upon  the  addition  of  a  few  drops  of  tincture 
of  iodine  to  the  water  in  the  saucer  in  which 
the  embryos  were  contained  it  was  noticed, 
upon  microscopical  examination,  that  there 
were  many  round  or  oval  cells,  stained  a  red- 
dish brown,  scattered  over  the  surface  of  the 
embryo,  and  especially  marked  in  the  fins.  I 
have  repeatedly  studied  these  cells  in  the 
yellow  perch  and  some  other  si)ecies  of  fish 
since  I  first  observed  them,  and  I  have  found 
them  so  interesting  that  I  wish  to  make  a 
record  of  some  of  my  findings. 

The  embryos  of  the  yellow  perch  are  espe- 
cially well  adapted  for  microscopic  examina- 
tion, as  they  are  exceedingly  transparent,  and 
retain  their  transparency  to  an  advanced  stage 
of  development  The  development  of  the  eggs 
takes  place  rapidly  at  the  ordinary  tempera- 
ture of  the  laboratory.'  At  the  end  of  the 
fourth  or  the  beginning  of  the  fifth  day  after 
the  first  division  of  the  egg  the  embryo  begins 
to  make  spontaneous  movements  of  its  body. 
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and  the  rudimentary  heart  oommenoes  to  beat 
No  glycogen  cells  can  be  detected  at  this  time, 
but  about  .the  beginning  of  the  sixth  day  they 
appear  as  minute  dark  brown  spots  after  the 
application  of  the  dilute  iodine  solution.  The 
glycogen  cells  increase  in  size  and  become 
more  granular  during  the  further  development 
of  the  fish.  At  the  time  of  the  appearance  of 
the  cells  the  embryos  are  covered  with  a  single 
layer  of  very  thin  flat  epithelium.  The  inter- 
cellular substance  of  the  epithelial  cells  can  be 
easily  and  strikingly  stained,  after  the  appli- 
cation of  a  weak  iodine  solution  and  wash- 
ing in  water,  by  immersing  the  animal  in  a 
dilute  aqueous  solution  of  methylene  blue  for 
a  short  time.  The  blue  staining  fluid  forms  a 
dark  precipitate  with  the  iodine  in  the  cement 
substance,  and  forms  zigzag  lines  which  de- 
limit the  cells  in  the  clearest  manner.  The 
dark  lines  may  be  seen  to  cross  the  glycogen 
cells  in  many  places,  indicating  that  these 
cells  are  beneath  the  epithelial  covering. 

The  glycogen  cells  are  usually  more  or  less 
elliptical  and  their  dimensions  vary  with  their 
stage  of  development  When  they  first  appear 
their  diameters  may  vary  within  the  limits  of 
3^  and  lOfju  At  this  time  the  protoplasm  of 
the  cells  forms  a  ring  surroimding  a  large 
central  vacuole  containing  the  glycogen  gran- 
ules. One  part  of  the  ring  is  usually  thick- 
ened, and  contains  an  elongated  elliptical  or 
crescentic  nucleus.  As  the  cells  enlarge  with 
the  advanced  development  of  the  fish  their 
vacuoles  encroach  on  the  protoplasm  until  the 
cells  are  converted  into  microscopic  sacs  of 
glycogen,  in  the  walls  of  which  a  long  ellip- 
tical or  reniform  nucleus  can  usually  be 
found.  At  this  stage  the  diameters  of  the 
cells  may  be  15/ji  to  25;a,  and  the  granules, 
stained  a  mahogany  color  with  iodine,  are 
chiefly  found  just  below  the  cell  membrane. 
A  number  of  these  granules  may  coalesce  and 
form  a  rod-shaped  body  in  the  interior  of  the 
cell.  Sometimes  three  of  the  rods  unite  in 
the  shape  of  a  Y.  The  stained  granules  of 
glycogen  dissolve  with  considerable  rapidity 
in  the  water  containing  the  preparation,  and 
many  of  them  disappear  after  a  few  minutes, 
leaving  the  thin  cell  membrane  containing  the 


nucleus.  A  very  weak  solution  of  iodine 
formed  by  adding  a  drop  or  two  of  the  tinc- 
ture to  5  cc.  of  water  gives  the  cells  their 
characteristic  color  in  a  few  seconds  if  the 
animal  has  been  removed  from  the  egg  en- 
velopes. If  the  embryos  retain  their  gela- 
tinous envelope  they  are  stained  in  a  few 
minutes,  and  it  is  easy  to  follow  the  gradual 
staining  of  the  cells  before  the  animals  are 
killed  by  the  iodine.  , 

At  the  time  of  the  first  appearance  of  the 
glycogen  cells  there  are  no  blood  globules  in 
circulation,  but  these  are  first  seen  a  day  or 
two  later.  At  a  little  later  period  the  liver 
is  formed,  and  may  be  stained  a  brick  red  by 
the  iodine  solution.  The  liver  cells  do  not 
contain  glycogen  granules  but  are  diffusely 
stained  a  lighter  and  more  reddisb  color  than 
the  subepithelial  glycogen  cells. 

After  a  certain  degree  of  development  of 
the  fish  the  number  of  the  glycogen  cells  be- 
comes gradually  lessened  by  absorption.  As  I 
have  had  the  perch  imder  observation  for  only 
a  limited  time  after  hatching  I  have  never 
witnessed  the  complete  disapi)earanoe  of  the 
ceUs.  In  and  after  the  third  week  of  devel- 
opment their  number  becomes  much  smaller. 
At  that  time  the  glycogen  cells  of  the  tail  may 
be  crowded  into  its  edge,  and  those  of  the 
pectoral  fins  arranged-  in  columns  radiating 
in  the  direction  of  the  striation.  This  change 
in  position  is  probably  due  to  the  growth  of 
other  tissue  elements  which  displace  the  gly- 
cogen cells.  In  advanced  development  I  have 
noticed  in  the  tail  fin  many  smaller  meso- 
blastic  cells  which  are  not  stained  with  iodina 

I  have  found  many  glycogen  cells,  very 
similar  to  those  of  the  yellow  perch,  in  re- 
cently hatched  pike-i)erch  or  wall-eyed  pike, 
and  in  the  small-mouthed  black  bass,  but  some 
differences  in  the  appearance  of  the  cells  in 
the  different  species,  and  in  the  solubility  of 
their  glycogen  granules  were  noted.  The 
glycogen  cells  of  the  pike-perch  are  coarsely 
granular,  and  their  glycogen  dissolves  very 
rapidly  in  the  dilute  iodine  solution.  The 
nuclei  of  the  cells  are  not  so  apparent  as 
those  of  the  yellow  perch.  The  glycogen  cells 
of   the   pike-perch  may   be   seen   under  the 
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microsoope  as  light  spots  without  the  iodine 
treatment^  and  an  enormous  number  of  the 
cells  are  scattered  over  the  yolk  sac.  The 
cells  of  the  small-mouthed  blade  bass  are 
large  and  contain  much  glycogen  which  disr 
solves  very  readily  in  water  after  iodine  stain- 
ing. I  have  noted  in  pike-perch  which  have 
been  kept  \mder  observation  for  a  consider- 
able time  that  their  glycogen  cells  become 
greatly  diminished  in  number.  I  have  not 
been  successful  in  finding  the  glycogen  cells 
in  aU  species  of  fish.  I  have  never  been  able 
to  discover  them  ia  Fundulus,  and  have  sought 
for  them  in  vain  in  recently  hatched  smelt 
They  evidently  act  as  temiwrary  reservoirs  of 
glycogen,  but  why  they  are  present  in  some 
species  of  recently  hatched  fish,  and  not  in 
others,  is  not  apparent 

If  it  should  be  discovered  that  these 
peculiar  cells  can  be  isolated  and  satisfac- 
torily cultivated  in  artificial  media,  they  will 
offer  most  promising  material  for  studying 
experimentally  the  formation  of  glycogen. 


Frederick  W.  Ellis 


MoKsoN,  Mass., 
August  23,  1920 


THE  OVARIAN  CYCLE  OP  SWINE 

Most  of  our  information  regarding  the 
changes  in  the  mammalian  ovary  during  the 
various  events  of  the  reproductive  cyde  has 
been  gained  from  study  of  the  laboratory 
rodents  and  small  carnivores.  The  domestic 
imgulates,  on  account  of  their  large  size 
and  commercial  value,  have  been  neglected 
in  this  respect,  although  they  promise  certain 
advantages  because  of  the  simplicity  of  their 
ovarian  structure  and  the  rc^gular,  outspoken 
appearance  of  oestrus. 

The  only  attempt  to  follow  the  history  of 
the  ripening  follicles  and  the  corpora  lutea 
of  an  ungulate,  with  material  of  known  his- 
tory, is  that  recently  published  by  Max 
Kiipfer   of   Zurich,^   who   made   use   of   the 

iKOpfer,  Max,  ''Beitrftge  zur  Morphologie  der 
weibHchen  Geeolilecbtsorgaae  bei  den  S^^iigetiereii, ' ' 
DenJcMchr.  d.  Schweie.  Naiurf.  QeteUscK,  1920,  Bd. 
LVI. 


mimicipal  abattoir  of  that  oily  to  procure  a 
large  series  of  ovaries  of  the  cow.  He  was 
able  to  obtain  records  of  the  last  appearance 
of  oestrus  in  a  certain  number  of  animals 
(apparently  83)  and  has  given  a  set  of  hand- 
some plates  illustrating  the  rise  and  retro- 
gression of  the  corpus  luteum.  From  the 
gross  appearances  and  from  measurements  (no 
microscopic  studies  were  made)  KiLpfer  states 
that  the  interoestral  period  of  21  days  may  be 
divided  into  two  parts.  During  the  first 
10-11  days  after  ovulation  the  corpus  luteqm 
is  slowly  reaching  its  full  size,  and  thereafter 
it  is  in  a  state  of  retrogression  which  con- 
tinues throughout  the  next  interval,  until  by 
the  time  of  the  second  following  ovulation  (42 
days)  the  corpus  luteum  is  macroscopically 
insignificant  The  ovaries  of  animals  under- 
goiog  uninterrupted  oestrus  cycles  will  there 
fore  contain  the  follicles  and  corpora  lutea 
of  two  or  three  periods,  at  successive  stages 
of  growth  and  retrogression. 

The  present  writer  has  been  endeavoring  to 
piece  out  a  similar  account  of  the  pig,  in 
order  to  provide  an  anatomical  basis  for  the 
physiological  relations  of  ovaiy,  ovum,  and 
uterus  in  this  species,  and  has  imblished^  a 
description  of  the  mature  follicles  and  devel- 
oping corpora  lutea  up  to  the  tenth  or 
eleventh  day,  but  has  been  unable,  imtil  the 
present,  on  account  of  conditions  of  the  meat- 
packing trade,  to  follow  the  animals  longer 
than  this  time.  The  lacking  material  has 
now  been  supplied,  through  the  cooperation 
of  Mr.  W.  N.  Cooi)er,  manager  of  the  Amer- 
ican Feeding  Company  of  Baltimore,  at  whose 
large  piggery  farm  a  series  of  22  sows  has 
been  obtained  covering  practically  every  day 
of  the  21-day  cycle. 

The  story  as  read  from  these  specimens  is 
a  simple  one,  as  will  be  seen  from  the  accom- 
X)anying  diagram.  It  appears  that  mature 
ovaries  of  non-pregnant  animals  contain  a  re- 
serve stock  of  follicles  of  5  mm.  diameter  or 

2  Comer,  G.  W.,  "On  the  origin  of  the  corpus 
Int^um  of  the  sow  from  both  granulosa  and  theca 
interna,"  Amer.  Jowr.  Anai.,  1920,  VoL  26,  pp. 
117-183. 
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less.  One  or  two  days  before  the  onset  of 
OQstrns  some  of  the  follicles  rapidly  enlarge 
to  the  full  diameter  of  7  to  10  mm.,  and  the 
enclosed  ova  pass  through  the  preliminary 
stages  of  maturation.  Ovulation  occurs  on 
the  second  of  the  three  days  of  cBstrus;  the 
ova  are  three  days  en  route  through  the 
Fallopian  tube  and  pass  into  the  uterus  on 
the  fourth  ddy.  If  not  fertilized  th^  degen- 
erate in  utero  about  the  seventh  or  eighth 
day  after  ovulation.  The  corpora  lutea,  as 
already  described,  reach  full  histological  com- 
plexity about  the  seventh  day,  by  which  time 
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AiVhen  the  pig's  ova  are  fertilized,  the  em- 
bryos gain  attachment  to  the  uterine  wall  be- 
tween the  tenth  and  fifteenth  day  after 
ovulation.  It  is  a  most  important  fact,  there- 
fore, that  the  corpus  luteum  persists  until 
the  fourteenth  or  fifteenth  day,  for  this  find- 
ing harmonizes  with  the  current  hypothesis 
that  the  corpus  luteum  exercises  an  effect 
upon  the  uterus,  preparing  it  for  implanta- 
tion. The  duration  of  the 'corpus  luteum  is 
quite  variable  in  different  species,  but  in  none 
has  it  been  found  less  than  the  time  required 
for  attachment  of  the  embryos.    Another  sup- 
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Fig.  1. 
Diagram  representing  the  ovarian  cycle  of  the  nonpregnant  sow. 


they  have  attained  a  diameter  of  9  mm.  The 
new  specimens  show  that  they  remain  in  a 
state  of  full  development,  without  obvious 
further  change,  until  the  fourteenth  or 
fifteenth  day  after  discharge  of  the  follicles, 
and  then  begin  a  retrogrression  which  is 
initiated  by  a  sudden  disintegration  of  the 
granulosa  lutein  cells,  which  have  formed  the 
chief  bulk  of  the  organ.  In  a  few  days  more 
the  corpora  consist  only  of  connective  tissue 
containing  in  i1»  meshes  a  few  lipoid-laden 
cells;  and  by  the  time  of  the  next  ovulation 
they  have  diminished  in  size  to  a  diameter  of 
6  mm.  During  the  second  interoestral  interval 
after  their  formation  they  shrink  still  further, 
until  at  the  age  of  40  days  they  are  but  2  or 
2.6  mm.  in  diameter.  After  this  they  are  not 
readily  distinguishable  from  other  ovarian 
tissues  in  the  gn^oss,  and  microscopically  are 
so  far  degenerated  that  one  does  not  feel  able 
to  separate  them  from  atretic  follicles. 


position  with  regard  to  the  function  of  the 
corpus  luteum,  that  it  serves,  while  present, 
to  restrain  the  growth  of  follicles,  is  also 
borne  out  by  our  observations,  as  far  as  they 
go,  for  it  will  be  noticed  that  a  new  group  of 
follicles  passes  beyond  the  resting  dimension 
only  after  the  degeneration  of  the  last  corpora 
is  under  way. 

A  full  accoimt  of  these  studies  will  form 
part  of  a  monograph  on  cyclic  changes  in  the 
ovaries  and  uterus  of  the  pig,  now  in  pre|para- 
tion. 

George  W.  Corner 

Johns  Hopkins  Medical  School 


THE  NATIONAL  ACADEMY  OF 

SCIENCES 

The    annual    meeting    of    the    National 

Academy  of  Sciences  was  held  at  the  Natural 

History  Building,  U.  S.  National  Museum,  in 

Washington  on  April  25,   26  and  27,   1921. 
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The  preUminary  program  of  scientific  sessions 
open  to  the  imblic  follows. 

HONDAT,  APRIL  25 

Afternoon  Session 
Vltimoie    rational    units    (illiastrated) :    Gilbest 

N.  Lewis. 
The  qwintum  law  and  the  Doppler  effect:  Wiluam 

DUANE. 

Preliminary  measwcements  of  the  effect  of  hji^h 
pressures  on  the  thermal  conductivities  of  liquids 
(illustrated) :  P.  W.  Bsidoman. 

The  stratification  of  suspended  particles  (illus- 
trated) :  G.  E.  Mendenhall  and  Max  Mason. 

Transmission  characteristics  of  the  submarine 
cable  (illufftrated) :  J.  B.  Cabson  and  J.  J.  Gil- 
bert (introduced  by  J.  J.  Carty  and  P.  B. 
Jewett). 

Badiation  from  transmission  lines:  J.  B.  Carsok 
(introduced  by  J.  J.  Carty  and  P.  B.  Jewett). 

Application  of  the  principle  of  similitude  to  the 
hydraulic  problem  of  the  surge  chamber  (illus^ 
trated) :  W.  P.  Ditrand. 

Theories  of  osmotic  pressure;  Comments  on  the 
Borelius  space-lattice  theory  of  the  metallic 
state:  E.  H.  Hall. 

Metamorphism  in  meteorites  (illusltrated) :  G.  P. 
Merrill  (introduced  by  Whitman  Crose). 

The  Island  of  Tagvla  (New  Guinea),  its  satellites 
and  coral  reefs;  The  shallow  seas  of  Australasia: 
W.  M.  Davis. 

On  the  radiation  of  energy  from  ooHs  in  wireless 
telegraphyj  On  the  vibrations  of  gun-barrels; 
On  the  problem  of  steering  an  automobile  around 
a  comer:  A.  G.  Webster. 

Evening  Session 
Address   by   His   Serene    Highness   Albert   I., 
Prince  of  Monaco,  Agassiz  medalist,  Auditorium 
U.  S.  National  Museum.    Beeeption  to  the  Prince, 
Galleries,  IT.  6.  National  Museum. 

TUESDAY,   APRIL  26 

Morning  Sesijon 
A  model  of  the  solar  gravitational  field:  Edward 

Kasner. 
On  the  problem  of  three  or  more  bodies:  George 

D.  BiRKHorr. 

Quaternions    and    their    generalizations:    L.    E. 

Dickson. 
Investigations  in  algebra  and  number  theory:  L. 

E.  Dickson. 


On  the  approximate  solutions  in  integers  of  a  set 
of  linear  equations:  H.  P.  Blichfeldt. 

A  provisional  theory  of  new  stars:  H.  N.  Busssll. 

TTie  compilation  of  star  catalogues  by  means  of  a 
doublet  camera  (illuetmted) :  P.  Schlesinger. 

The  National  Besearch  Council:  Vernon  Kellogg. 

The  order  of  the  stars  (illustrated) :  W.  S.  Ai>ai£S. 

Cooking  with  solar  heat  on  Mt.  Wilson  (illus- 
trated):  G.  G.  Abbot. 

The  evolution  of  matter:  P.  W.  Clarke. 

The  differences  between  variable  sefies:  Pranz 
Boas. 

Life  of  James  Hall,  of  Albany,  geologist  and 
paleontologist,  1811-1890  (by  title):  J.  M. 
Clarke. 

Afternoon  Session 

The  classifloation  of  animals:  Austin  H.  Clark. 

4ttempts  to  acclimaiiee  Aphelinus  maU  in  France, 
South  Africa,  New  Zealand  and  Uruguay  (lElus- 
trated) :  L.  O.  Howard. 

Note  on  structure  of  the  trUobite  (illustrated) :  C. 
D.  Walcott. 

Origin  and  history  of  the  Ursidae  or  bears  in  the 
Western  Hemisphere,  with  particular  reference 
to  the  bearing  of  this  question  on  problems  of 
geographical  history   (illuetrated) :   J.  C.  Mer- 

RIAM. 

The  evolution,  phylogeny  and  classification  of  the 
Probosoidea  (illustrated) :  H.  P.  Osborn. 

Experiments  in  epidemiology:  SiuON  Plszner. 

Effect  of  administering  various  simple  metabolites 
upon  the  heat  production  of  the  dog  (illus- 
trated) :  Graham  Lusk. 

The  physiod  and  chemical  behavior  of  proteins 
(illustrated) :  Jacques  Loeb. 

The  skin  temperature  of  Pachyderms  (illustrated)  : 
Prancis  G.  Benedict,  Edward  L.  Pox  and 
Marion  L.  Baker. 

The  temperature  factor  in  phytopathology  (illus- 
trated) :  L.  B.  Jones. 

Besults  of  feeding  experiments  with  mixtures  of 
food  stuffs  in  unusual  proportions  (illustrated) : 
T.  B.  Osborne  and  L.  B.  Mendel. 

Population  (illustrated):  C.  B.  Davenport. 

Measuring  higher  grades  of  intelligence:  E.  L. 
Th(andike. 

A  study  of  specific  forces  of  mortality:  Batmond 
Pearl  and  Charmian  Howell. 


C.  Q.  Abbot, 
Home  Secretary 


SiciTHSONiAN  Institution, 
Washington 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

First  Avenue  and  Twenty-eighth  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVENUH 
NEW  YORK,  N.  Y. 


(Ue$temKmmUniver$Hy 

$<l)Mlorimdicii( 

Only  Medical  School  in  the  City 
of  Cleveland 

Admits  only  college  degree  students  and 
seniors  in  absentia. 

Excellent  laboratories  and  facilities  for 
research  and  advanced  work. 

Large  clinical  material.  Sole  medical 
control  of  Lakeside,  City,  Charity  and  Mater- 
nity Hospitals,  and  Babies  Dispensary. 
Clinical  Clerk  Services  and  individual  in- 
struction. 

Wide  choice  of  hospital  appointments  for 
all  graduates. 

Fifth  optional  year  leading  to  A.  M.  in 
Medicine. 

Vacation  courses  facilitating  transfer  of 
advanced  students. 

Session  opens  September  29,  1921,  closes 
June  15,  1922.    Tuition,  $250.00. 

Far  catalogue,  informaHon  and  a^Ueatkm 
blanks,  address 

CiKRcgifirar  \m€.9i»St..ekMMA 


Johns  Hopkins  University 

MaAcal  School 

AeModtoid  Sohoolls  an  InUgna  Part  of  the  UnlTmlty  anA 
la  In  dose  AfflliatloQ  with  the  Johna  Hopklna  Hocpltal 

ADMISSION 

Candidates  for  admlaalon  moat  be  gradnatea  of  approred 
oollegM  or  iciciitlflc  aehoola  with  at  leaat  two  jear'a  inatrocUon, 
Includljig  laboratory  work,  in  Chemlatrj,  and  one  year  each  In 
phyaica  uid  blologT,  together  with  eTldenoe  of  a  reading  knowl- 
edge of  French  and  German. 

Each  daaa  la  limited  to  90  itndenta,  men  and  women  being 
admitted  <m  the  aame  terma.  Exemi  in  unumud  drewiuUmeet, 
apDUeaiUma  for  adm4$9lon  wm  not  te  ootuidared  a/ler  July  1§L 

If  Taeanelea  ooeor,  stndenta  from  other  inatltntlona  dealring 
■dTBaoed  atandlns  nuiT  beadmitted  to  the  aeoond  orthird  year 
prarided  they  ftufill  all  of  oi^  leqairementa  and  preaent  ez* 

INSTRUCTION 

el<2f  SS*S?iS?S!?«*?*^«  TJieadayneaieat  October  1  and 
SSiiJfcS?^  ^•*H?' ^  L"^*-  Theeoaraeofinatmoton, 
g~Jg*^™M>oratorleab  in  the  wuda  of  the  Ho^ital  and 

TUITION 

The  diaige  tor  tnition  ia  $S60  per  annnm,  payable  in  thne 
uatatanenta.    l^era  are  no  extra  feeaexoept  for  rental  of  mlao- 
aoop^  eertain  ezpenalTe  aappliee,  and  laboratory  breakage, 
^ne  Minnal  announcement  and  appUeatton  Uanka  may  be 
aftwnnen  by  addreaalng  the 

Dean  of  the  Johna  Hopklaa  Medlcn   School 

Waahlngton  and  Monument  Su.       BALTIMORS,  M.  D 

SUMMER  WORK  FOR  GRADUATES 

IN  MEDICINE 

Beginning  Toeaday.  June  6th,  and  ending  Thunday,  Jnly 
IMh,  a  oonne  In  medieal  diagnoalat  Inchidittg  laboratory  exer- 
eiaea  In  elinieal  pathology  and  demonatratlona  In  pathological 
anatomy,  will  be  oflbred:  The  ooarae  wiU  be  Umited  to  twentv 
atndenta,  fee  $100.  Applioatione  ahonld  be  made  to  the  Dean'a 
Office. 


Tulane  University  of 
Louisiana 

SCHOOL  OF  MEDICINE 

tBatmblished  in  1834) 

ADBHSSION:  All  students  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 

GOBflNNED  COUBSBS:  Premedicaloowseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  admitted  to  all  Seboola  of  the 
College  of  Medicine 

For  bulletins  and  all  other  information,  addrett 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La. 
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Marine  Biological  Laboratory 


Woods  HoU,  MftM. 


INVESTIGATION 
btir*  Y«Ar 


INSTRUCTION 

JaM29loA««Mt9 
1921 


SUPPLY 

DEPARTMENT 

OpM  tk«  bllra  Ymmr 


FaoUltleB  for  rsMaroh  in  Zoology, 
EmbxToloffT,  Phyridloffj,  and  Bot- 
any. Elibty-foar  priTate  labora- 
toriea,  SKWeach  for  not  orer  thwje 
months.  Thirty  tables  are  avail- 
able  for  beginners  in  research  who 
desire  to  work  under  the  direction 
of  members  of  the  stall.  The  fee 
for  each  a  table  is  $60.00. 

Coorses  of  laboratory  instnietion 
with  lectures  are  offered  in  Inyerte- 
brate  Zoology,  Frotoaoologr,  Em- 
bryology. Physiology  and  Morph- 
ology and  Taxonomy  of  the  Alsae. 
^11^  eourse  requires  the  Aill  ume 
of  the  student.  Fee,  976.  Aleoture 
oourM  on  the  Fhilosophioal  Aspects 
of  Biology  and  Allied  Sciences  is 
also  offered. 

Animsls  and  plants,  preserred,  Ut- 
ing,  and  in  embryonic  stages.  JPre- 
serred  material  of  aU  types  of 
animals  and  of  Algae,  Funfli,  Liyer- 
worU  and   Mosses   ftimished    for 


daaswork,  or  for  the  museum.  Lir< 
ing  material  ftimished  in  season  as 
oidered.       Mieroscopic    sUdes  in 


Zoology,  Botany,  H5tolo«y.  Bao- 
teriology.  Price  listo  of  &ological 
and  Botanical  material  and  Micro- 


scopic Slides  sent  on  application. 
Sti^B  which  is  desired.  For  price 
lists  and  all  information  regarding 
material,  address 

GEO.  M.  GRAY.  Curator.  Woods  Hola.  Mass, 

The  annual  announcement  will  be  sent  on  application  to  The 
INieetor,  Marine  Biological  Laboratory,  Woods  Hole,  Msss. 

Stanford  University 
Medical  School 

The  Medical  School  of  Leland  Stanford  Jr.  UniTcrsity  U  an 
integral  part  of  the  University,  and  iU  Faculty  controls  the 
Lane  and  the  Stanford  UniTcrsity  Hospitals,  which  together 
with  the  Lane  Medical   Library,  are  adminisUred  by  the 
Trustees  of  the  Unirersity. 
Admlasion        Three  years  of  Uniyerrity  instruction,  in- 
AOmuBion        ^jin^ing'  BngUsh  and  Physics,  Chemistry, 
and  Biology  with  laboratory  work  in  each, 
mlso  a  satlsfectory    reading  knowledge  of 
French  or  German,  are   required   for  ed- 
mission  to  candidal  for  the  degree  of  Doc- 
tor of  Medicine.     Forthese  special  requiro- 
menU  see  the   Medical  School  Announce- 
ment which  may  be  obtained  on  applica- 
tion to  the  Dean  of  the  Medical  School. 

Initruefeloa  The  work  in  Medicine  begins  the  first  of 
*■■  October  each   year  and   closes  about  the 

mlddleof  June,  w  The  first  fire  quarters  of 
the  four  years  Medical  iustructlon  are  giren 
in  the  laboratories  of  the  University  at 
Palo  Alto,  Califomis,  the  last  seren  quar- 
ters and  the  required  interne  year,  iu  the 
buildlngsof  the  Medical  School  in  San  Fran- 
cisco. The  degree  of  A.B.  is  granted  upon 
completion  of  the  first  three  quarters  of 
the  Medical  curriculum;  the  degree  of 
M-D.  upon  completion  of  the  interne  ywir. 
Students  wishing  to  transfer  firom  other  in- 
stitutions are  adrlaed  to  enter  in  the  sum- 
mer  quarter,  beginning  the  middle  of  June, 
in  oraer  to  make  up  deficiencies. 

Tuition  The  tuition  fee  is  $50  per  quarter  for  twdre 

quarters,  payable  at  the  beginning  of  each 
quarter. 

For  information  address  THE  DEAN  of  the  Stanford  UnlTSiw 
slty  Medical  School,  2W8  Sacramento  Street,  San  Frandsoo, 
OaUfenia. 


Yale  University 

SCHOOL  OF  MEDICINE 

Affiliated  with  the  New  Haven  Hoapaal 
and  New  HaTea  Diipensary 

109th  Session 

Reoiganized  on  a  full-tune  basis 

Entrance  Requirements:  A mmimmn 
o(  two  yean  (or  iti  equivalent)  oi  college 
includiiiis  general  biology,  physics,  general 
and  organic  chemistry,  phjrsical  chemistry 
or  laboratory  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FACILITIES 
OF  THE  UNIVERSITY  ARE  AVAIL. 
ABLE    TO     MEDICAL     STUDENTS 

As  die  number  admitted  to  each  class  is 
limited,  applications  must  be  made  before 
June  1 5. 

Dean,  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 
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New  type  double  wslled  Theloo  Oven 

Automatiadly  oontroQed. 

Moderately  priced  so  thit  no  Labontocy 
need  be  without  one. 

Write  for  DmsaripHvM  LUm-atwrm 

MenofKcturwl  by 

The  Thermo  Electric  Instrument  Go. 

8  Johnson  Street  NEWARK,  N.  J. 
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CADMIUM  STANDARD  CELLS 


For  ue  with  potcBtlonctcn.  ckeCroowtan,  •md  teUiUe  mhmm- 
metm  or  wbianftt  dse  a  predakm  atandArd  of  ttootronotlTo  foroo  !• 
neodod* 

Negttgible  Temperattire  Coefidcot. 
fUghly  Consttnt  S.  IL  F. 

»  tbat  lowering  of  doctro* 

MChctn  withovt  ChoTfO. 

dmlum  cells  moik  by  ■• 

dlfferias  from  their  grovp 

■c  himdrtd  ttio— ad,  ofi 
( 

ce  yean  and  ffirar  OMmthii 
I  the  Boreao  of  Staadarda. 

paa  loM  than  one  part  per 
I  i«oe  from  their  oartlAed 

idred  thoaeend. 

leareeof  conehincy  to  all 
i  ■Hiiictanr. " 


pedaL    They  were  made 
,  and  were  eet  ap  with  no 
In  the  omldng  of  my  etan- 
darde. 

Marion  Eppley, 

(A.M..  PI».D.) 

Physico-chemical  Apparatus. 
NEWPORT,  R.  I. 


Type  T.  R.  Single  Tube  Rheostat 


Ho  Labontory  Bqiiipmeiit  is  compleU  withovt  tome  Tarlable  reditanott.  To  malntalii  tht 
high  itaBdard  of  yovr  ovtflt  wt  tnggeot  tht  additioo  of  loiiie 

''Becbro"  Sliding  Contact  Rheostats 

(Tubular  and  Stime  Types) 

Thoosaads  of  those  rheostats  hare  been  mannfactmed  and  sold  by  vs  (the  origlaal  AiasrloaD 
Kaavfactoiisrs)  to  most  all  UniTersitisSi  Colleges,  Technical  Schools  and  Industrial  Concerns  and 
have  always  glTsn  entire  satisfaction. 

WHte  for  BulleUn  C-5 

D  I?  tf^  V*      D  D  f\  C        3840-42  North  Second  Straot 
DEiV^I^     DKVJO.  PhUaulolphla.  Pa. 
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HIGH  VACUUM   PUMPS 

om  or  laboratory  practice,  really  high 
ommend  the  Condensation  Pump  devel- 
auir  of  the  General  Electric  Company — 
?  any  other  cu  yet  obtainable, 
srates  with  surprising  rapidity,  and  there 
imit  to  the  degree  of  exhaustion  that  can 

3ump  must  be  used;  and  for  that  purpose 
^-stage  oil-sealed  mechanical  pump,  which 
is  capable  of  producing  a  vacuum  of 
0.00 1  mm.  when  used  alone. 

The  picttire  shows  a  complete  out- 
fit comprising  Langmuir  Condensation 
Pump,  two-stage  auxiliary  pump  and 
yi  H.P.  motor — all  mounted  together 
on  one  base. 
Write  tor  descriptive  bulletin  5-965 

JAMES  &  BIDDLE 

1211-13  Arch  St.  Philadelphia 


Vfhtn  in  the  market  for  any 

GLASSWARE 
THERMOMETERS 

or  Any  otli«r 

LABORATORY 

APPARATUS 

or 

INSTRUMENTS 

let  us  give  you  our  qpiotatioiu 

Wo  can  tap  ply  goods  immodiatoly 
from  STOCK  and  can  also  qooio  on 

DUTY  FREE  IMPORT 
for  G>Ueges  w  Univenities 

Scientific  Utilities  Co.,  Inc. 

MoiMfaeturtr*,  Importer*,  Bxporura 
18  BmI  16lh  StiMi  NEW  YORK,  N.  Y. 


The  Rubicon  Standard 

There  is  a  little  group  of  Engineers  and 
Physidsts  in  Philadelphia  working  to  pro- 
dace  Physical  and  Blectrical  measuring  in- 
struments of  the  most  exact  precision,  and 
of  superlative  quality. 
^  This  organization  was  established  some- 
time ago  by  men  with  many  years*  experi- 
ence in  the  design,  manufacture  and  use  of 
precision  instruments,  and  the  equipment 
corers  all  machinery  and  electrical  appara- 
tus necessarr  for  developing  and  standard- 
izing to  the  highest  precision. 

And  along  with  their  scientific  fitness  for 
the  work  they  undertake,  these  men  are  just 
a  bit  old-fashioned  in  their  business  policies; 
old  fashioned  in  that  they  handle  orders 
promptly,  accurately,  courteously;  old  fash- 
ioned in  believing  that  such  treatment, 
coupled  with  rational,  old  fashioned  charges, 
is  the  customer's  due. 

This  little  group  is  known  as 

RUBICON  COMPANY 

923  Walnut  St.  PHILADELPHIA 

May  we  present  our  guali/lcaHons  and 
produces  in  detail  f 
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Labontory  and  Student 
Microscope  *'L  ir* 


Leitz  Microscopes  are  the 
Standard  of  the  World 

LEITZ  LABORATORY  AND  STUDENT 
MICROSCOPES  "L"  AND  "LL" 

A  Student  Microfloope  is  naturally  subjected  to  hard  usa^e 
and  in  order  to  withstand  severe  handling,  its  workmanship 
has  to  be  durable  beyond  question. 

The  I/eitz  laboratory  and  Student  Microscopes  embody  the 
same  high  standard  of  optical  and  mechanical  workmanship, 
so  strongly  identified  with  Leitz  products,  and  are  guaranteed, 
therefore,  to  serve  in  student  laboratories  in  a  more  satisfactory 
manner  than  any  others. 


Thm  "^^ts-QaalitT^  is  bayond  comparison,  and  sinca  it 
is  anoqqallad,  it  is  saproma. 

Optical  and  Mechanical  Efficiency  are  the  chief  points  ex- 
pected of  any  microscope ;  the  Leitz  instruments  are  recog- 
nized to  possess  these  standards  to  a  non-contestable  degree. 

Write  for  PampMet  No.  O-lOOi 


'^tOTZ-QUALUY^ 


Kd^^^kr^ 


'^LEITZ-QUALITY^ 


eo  East  lOVSr. 


ESS 


Spencer  Microscope 

No.  44 

The  microscope  with  the  absolutely 
ideal  side -fine  adjustment 

34  threads  of  the  fine  adjustment 
screw  are  engaged  at  all  times  in- 
stead of  but  one  as  in  others. 

No  Potsibility  of  Lost  Motion 


FINE  ADJUSTMENT 


Highest  Efficiency  with 
Greatest  Durability 

Prompt  Dettvery 


^g^ENCE^    SPENCER  LENS  COMPANY,  Buffalo,  N.  Y. 

t^^gn  MANUPACn«I«8 

Microscopes.  Microtomes,  Deuneascopes 
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Announcing 

A  New  Selected  List  of 

LANTERN   SLIDES 

For  Physics,  Mechanics,  Heat,  Sound,  Light, 

Electricity,  Engineering  Applications 

and  Portraits 


A  Sign  of  QftaUly  A  Sign  of  Qftahty 

A  Mark  of  Service  A  Mark  of  Service 


E80  Differential  Duplex  Telegraphy. 

We  have  prepared  a  new  set  of  lantern  slides  for  physics  departments 
containing  some  new  material  and  some  very  fine  Illustrations  demonstrating 
in  a  very  clear  manner  the  fundamental  laws  of  physics. 

The  number  of  slides  is  not  large.  They  have  been  limited  in  number 
purposely,  but  the  set  covers  the  entire  field  of  the  subject  matter  of  physics. 
This  insures  a  better  balanced  set  than  an  equal  number  selected  from  a  larger 
list 

Most  of  these  elides  have  more  than  one  yiew  on  each  slide.  The  average 
number  is  approximately  three.  Many  of  them  have  five  or  six  views.  This 
puts  the  maximum  value  in  each  slide  at  a  minimum  cost. 

The  material  is  especially  selected.  Many  of  the  drawings  and  illustrations 
have  been  made  specifically  for  this  purpose,  and  others  selected  from  the 
most  effective  illustrations  from  various  sources. 

Send  for  Dlnstrated  Descriptive  List  and  Prices. 


OTHEB  SLIDE  SETS  FOB  AGBICULTUSE,  BI0L06T,  ETC 


FBOJECTION  APPABATUS  OF  ALL  KDCDS-WBITE  US  TOUB  NEEDS. 

We  Me  Welch  Scientific  Company 

Maanf actnrmrsi  Exporters,  Importers  ol  Sciontific  Appumtos  and  Sapplias 

1S16  Orleans  Street  ChicagOt  IlL,  U.  S.  A. 
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SCIENCE 


Vol.  LEU,  Ma  1878 


Friday,  May  6,  1921 
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Burtbn-Opitz's  Physiology 


REPRINTED  IN 
SIX  MONTHS 

This  new  work  is  arranged  logically;  it  is  hrief  and  simple  in  style;  there  are  many 
illustrations;  strong  emphasis  is  given  the  physical  aspects;  and  there  are  many  hrief 
clinical  references. 

Octavo  of  1158  pages,  with  538  iUnstrationt,  nany  In  colon.  By  Russbl  BuirroM-OnTz.  M.D..  Aiaodate  Profctsor  of 
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Burton-Opitz's  Laboratory  Physiology 
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announced  ahove.    Lahoratory  experiments  are  detailed  clearly. 
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EDITION 
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appreciation  of  the  adaptation  of  animals  to  their  environments. 

ismo  of  339  pages.  By  Gilman  A.  Dasw.  Ph.D.,  Assistant  Director  of  the  Marine  Biological  Laboratonr,  Woods  Hole 
^ —  Cloth,  ti,%i  net 


Drew's  Invertebrate  Zoology 


Mallory  and  Wright's  Pathologic  Technic 


SEVENTH 
EDITION 

This  work  gives  the  technic  of  hateriologic  methods,  hacteriology  of  various  diseases, 
histologic  methods,  the  special  methods  used  in  clinical  bacteriology  and  pathology,  and 
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CUBTI8  OK  LIVE  STOCK  JUDOXNG  AND 
SELEOnOK.  New  (gnd)  Bditian.  12mo,  464 
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Cloth,  $2.76  net, 

LIPPINaOTT'S  POULTST  FBODXJOTION. 
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OBAT*S  AKATOM7.  New  (20th)  Edition, 
edited  by  Wabrbn  H.  Lewis,  B.S.,  M.D.,  Pro- 
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BOBBBT'S    HYGIEKB    AKD    8AKITATIOK. 
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PBIOE  OK  HTGIEKB  AKD  PUBIJO  HEALTH: 

New  (2nd)  Edition.    12mo,  280  pages. 

Cloth,  $2j00  net. 

SIMOK  OK  HUMAK  IKFBOTI0K  OABBIEBa 

12mo,  250  pages.  Cloth,  $2 JO  net. 

PATHOLOGY 
ADAMI    AKD    MoOBAE'S    TEXT-BOOK    OF 
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ALL  ELECTRICAL  RESISTANCE 
MEASUREMENTS 

WHICH  COME  WITHIN  THE  RANGE  OP  A  WHEATSTONE  BRIDGE 
CAN  BE  MADE  WITH  A  LEEDS  ft  NORTHRUP 

TYPE  S  PORTABLE  WHEATSTONE  BRIDGE 

The  set  is  self-contained,  complete  with  battery  and  gal- 
vanometer. Connections  are  made  between  the  **X" 
posts  and  the  unknown  resistance.  By  manipulating  the 
dials  in  accordance  with  the  indications  of  the  galvanom- 
eter, the  value  of  the  unknown  is  quickly  ascertained. 

Dial  construction,  con- 
tacts beneath  mounting 
plate,  protected  from 
^[^^  fumes  and  dust,  but 
easily  accessible  for 
cleaning.  Rheostat 
coils,  yV%,  ratio  coils, 
'^%,  adjustment  guar- 
anteed. 
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F.  O.  B.  PHILADELPHIA 

With  our  2370  Alternat- 
ing Current  Galvanom- 
eter and  a  conductivity 
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Type  S  Set,  on  a  i  lo-volt  alternating  current  circuit. 

Electrolytic  Conductivity  Measurements 

can  as  readily  be  made  as  ordinary  resistance  measurements. 
Ask  for  Bulletin  SSO 

Leeds  &  Northrup  Company 

Eimdricai  Measuring  Instruments 

4901  Stenton  Avenue  Philadelphia,  Pa. 
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reeding*  of  the  American  Anociation  for 
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PubUahed  every  Friday  by 

THE  SCIENCE  PRESS 
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NEW  YORK.  N.  Y. 

Bntered  In  the  post-office  at  I^aacuter.  Pm  as  ■ccond<claM 
matter,  under  the  act  of  March  3*  1879 


NOW  READY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  PluD. 

Pkoraiioc  of  hnttiotouwftni  FnyMcii»  Uaitid  SlaCH 
WMtte  Burma 

Arational  and  daductive tnatiM on dM  phynaof 
dia  atmoaphte.  Of  gcaat  value  to  metaocdogiiCiy 
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678  Pagaay  UliitCfatad.  Index,  8vo.    Pkioa*  0 
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THE  FRANKLIN  INSTITUTE 

nOLAIMLrfllA,  U.  S.  A. 


THE   COCCIDAE 

Tablea  for  the  Identification  ol  the  Subfamiliea 

and  Some  ol  the  More  Important  Genera 

and  Speciea  Together  with  Diacuaaiona 

ol  Their  Anatomy  and  Life  Hiatory 

By 
ALEX.  D.  MmGIUJVRAY  Pkl>. 

Prof*  tif  Sysiemaiic  Entowioiogy  in  ike  UnwersUy  ^Illinois 

Chapters  devoted  to  near  relativea  of  Coocida;  Prep- 
aration»  External  Anatomjr.  Claaaification,  and  to  each 
of  the  Subfamiliea  and  Tribea,  Twenty-seven  in  all. 

8mo.     Cloth.    IX-h502.    $6.00  net 
Sent  prepaid  upon  receipt  of  price*    OrAer  direct ftwn  publisher 

SCARAB    COMPANY 
e03  Michigan  Ave.  Urbana,  Illinoia 


V^StmCrSlS     ferNat»Jbto 

Qmflez.  Kodak*  Foreign  Camerae*  Zeiea, 
Goerst  Cooke*  and  all  other  high  grade  Lenaee 


Goers* 

and  Motion  Picture  Cameraa. 


Git  Our  Price 


Save  25%  to  50%. 

Write  at  once  for  Com- 
plete Catalog  and  month- 
ly Banain  List  BaperU  on  equipping  ezpedl- 
noaa  for  adll  or  Motion  Picture  work,  write 
today  to  Giallez  Headquarters  of  America. 


BASS 


CAMERA  COMPANY 

iSl.      Cklaaco»IIL 


The  University  of  Adelaide 

Applications  are  invited  for  the  position  of  Pro- 
fessor of  Zoology  in  the  nniversity  of  Adelaide, 
South  Australia. 

The  Professor  will  be  required  to  offer  a  courae 
of  I/ecturea  and  Practical  Work  in  Elementary 
Animal  Biology,  suitable  for  students  of  Science, 
Medicine  and  Agriculture,  together  with  an  ad- 
vanced course  in  Zoology  for  students  in  Science. 
A  demonstrator  and  a  collector  will  be  provided. 
Salary,  jf  1,100  per  annum.  • 

Applications  with  testimonials,  statement  of 
academic  qualifications,  experience,  copies  of  pub- 
lications, and  a  recent  photograph,  should  be  for- 
warded to  the  Registrar,  The  University  of  Ade- 
laide, South  Australia,  to  reach  him  not  later  than 
August  Ist,  1921. 

Candidates  must  indicate  the  earliest  date  at 
which  they  can  commence  duties. 

Further  information  may  be  obtained  from : 

(a)  The  Agent-General  for  South  Australia, 
Australia  House.  Strand,  London. 

(b)  The  Commissioner  for  Australia,  61  Broad- 
way 3012,  New  York  City,  U.  S.  A. 

(c)  Any  University  in  Australia  or  New  2:ea- 
land. 


WANTED 
Instmctor  in  Physics 

Make  application  to  chairman  of  Committee  on 
Instruction  in  Physics,  Western  Beaerve  University, 
Cleveland,  Ohio. 


An  Opening  For  An  ASSISTANT  PROFESSOR 
OF  PHYSICS  in  a  University  in  the  Sooth.  Oppoi^ 
tnnity  for  growth  for  a  high  type,  trained  man  with 
teaching  experience.  Address  S^  care  of  SCIENCE, 
Garrison,  N.  Y. 

ZOOLOGIST,  M.S.,in  Bacteriology,  EntooMilogy, 
Embryology,  Histology;  A.M.,  in  Cytology,  Proto- 
loology,  Neurology;  (Dissertation  for  Ph.  D.  on  In- 
vertebrate Morphology,  nearly  complete),  have 
studied  abroad,  seeks  post  as  Professor  or  Head  of 
Department,  with  part  time  for  research.  Ei^ht years 
teachingexperienoe,  (in  Zoology,  Comparative  Ana- 
tomy, Histology,  Embryology  and  Biology).  Ad- 
dress ''K"  care  of  Science,  Garrison,  N.  Y. 

OSMIC    ACID 

osMiuic  80i:;dtzoms 

Our  special  iMckagea  designed  for  your  convenience, 
carriea  our  guarantee  of  purity  and  exact  weight. 

AMERICAN   CHEMICAL  PRODUCTS   CO. 
Write  for  Or.  200  Roeheeler,  N.  Y. 
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PHYSIOLOGY  OF  FARM   ANIMALS 

Put  I.    Gen«rmL    By  F.  H.  A.  Marshaxa,  Sc.D. 

An  invaluable  manual  for  up-to-date  termers  and  breeders,  yeterinary  and  agricoltnral 
students.  It  describes  clearly  tbe  organs  of  domestic  animals  and  their  functions,  common 
diseases  and  malformations,  and  the  simpler  treatments  and  operations.  With  105  illustra- 
tions.   ^.00. 

For  sale  at  all  booksellers  or  direct  from 
THE  MACMILLAK  COMPANY,  Publishers,  64^  FIFTH  AVENUB,  NEW  YORK 


Second  Edition,  Enlarged  and  Completely  Re%vritten 

A  Dictionary  of  Chemical 
Solubilities 

(INORGANIC) 

By  ARTHUR  M.  COMEY  and  DOROTHY  A.  HAHN,  ProfeMor  of  ChemM- 
try  at  Mt.  Holyoke  College.    Cloth,  Octavo,  1141  pages,  $14.00. 

The  new  edition  of  this  work  is  in  every  way  die  most  complete  dictionaiy 
of  inorganic  chemical  solubilities.  The  solubility  of  each  substance  in  water  is 
given  first;  then  follow  the  specific  gravities  of  the  aqueous  solutions,  the  data 
regarding  their  boiling  points;  then  the  solubility  in  the  inorganic  acids,  in  al- 
kali and  salt  solutions,  and,  finally,  in  organic  substances.  Where  more  than 
one  result  has  been  obtained,  by  research  workers,  data  from  all  original 
authorities  are  cited.  To  the  material  retained  from  the  earlier  edition  the 
authors  have  added  an  equal  amount  of  new  data  drawn  from  chemical 
periodicals  of  the  last  twenty  years,  covering  the  entire  field  of  inorganic  sub- 
stances. The  arrangement  in  dictionary  form  follows  the  plan  of  the  first 
edition,  the  single  alphabetical  order  adapting  the  work  to  ready  reference. 


The  Maciaillan  Company 

Publishers  New    York 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


SehgmeiaJp,N.Y, 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  the  following 
are  of  special  interest  to  mamifacturers: 


GENELITE 

A  self  labricated  metal  for  light  duty  bearing^ 
jrarposes,  containing  approzimataly  40%  hj 
volume  of  grapUta  diatributad  avanly  through- 
cmt  itsmasi. 

WATER  JAPAN 

A  non-inflammabla  japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  Japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  sixes : 

100,000  volt,  100  ma. 

20,000     "      100    " 

10,000    "     100    " 
Absolutely  no  moving  parts. 


BOROFLUX 

A  deoxidixer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  Ugh 
electrical  conductivity. 


LANOMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
produced  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  .001  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 


General^Electric 


General  OfTice     ^  ^\  WinT^kSk  l^^T   ^^^  ^fi 
Schenectady.KY     V/UlliJJAlIy     all.lazge 


Offices  in     .-o^ 
cities     558^ 
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ABBE    REFRACTOMETERS 

THB  TBST 

IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OP  SBRVICB 


N<K  4577&     Banaeh  A  Lomb  Abbe  lUfmetOHieter 

ABBB3  RBFRACTOMETBR,  with  beatable  priams  for  the  measurement  of  the  refraetlTe 
Inde^  of  liquids  or  solids  to  an  accuracy  of  from  one  to  two  units  in  the  fourth  decimal 
place  in  the  interval  no  l.S  to  1.7,  and  of  the  dispersion,  i.e.,  the  difTerence  of  refractive 
index  for  the  C  and  F  lines  of  the  hydrogren  spectrum,  or  liquids  and  solids  to  the  same 
accuracy,  the  latter  by  means  of  dispersion  tables  or  chart  supplied  with  each  instrument. 

45778.  Abbe  Refraetometer,  Banseb  A  Lomb,  with  thermometer,  test  plate,  V&  oz. 
Monobromnaphthalene,  dispersion  chart  and  instructions  for  use.  In 
case  with  lock  and  key 4964MI 

45761.  Abbe  Refraetometer,  Hllffer  new  1018  model,  with  thermometer,  test  plate, 
H  oz.  Monobromnaphthalene,  dispersion  tables  and  instructions  for  use. 
In  case  with  lock  and  key *S7B.iM 

468S8.  dittot  but  with  the  addition  of  a  scale  reading  directly  in  percentage  of 
dry  substance  in  suffar  Juices,  adjusted  for  a  temperature  of  20*'  C 

458M.    ditto,  but  with  scale  adjusted  for  a  temperature  of  28<'  C.  for  use  in  the 

tropics  •400.0t 

^Prices  on  Hilger  Befiraotometers  apply  to  present  stock  only. 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE,   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA,  U.  8.  A. 
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THE  EQUILIBRIUM  FUNCTIONS  OF 
THE  INTERNAL  EAR^ 

In  this  paper  I  have  not  attempted  to  sur- 
vey the  whole  range  of  preseatrday  problems 
on  the  functions  of  the  labyrinth  but  have 
oon£ned  myself  to  some  phases  of  two  funda- 
mental questions.  (1)  What  and  bow  much 
differentiation  of  function  can  be  proved  to 
exist  in  itie  different  labryinthine  structures 
concerned  in  equilibrium!  (2)  How  does 
movement  or  change  of  position  of  the  body 
give  rise  to  the  excitation  process  in  the 
labyrinth? 

I  wish  to  state  at  the  outset  that  merely 
for  the  sake  of  brevity  specific  mention  will 
not  be  made  of  tbe  reasons  for  assigning  the 
functions  discussed  to  the  inner  ear  ratlier 
than  to  the  movement  of  retinal  images  or 
to  other  sources  of  seneory  stimuli,  but  must 
have  it  understood  that  those  possible  errors 
have  not  been  left  imcontrolled.  Further- 
more I  have  dealt  with  the  phenomena  ob- 
jectively, because  the  experimental  work 
which  can  throw  ligbt  on  these  questions  has 
necessarily  been  done  upon  animals  in  which 
the  iwstulation  of  subjective  sensations  is  un- 
safe or  unnecessary.  Furthermore  I  have  not 
been  unmindful  of  the  fact  that  the  reactions 
in  the  form  of  compensatory  movements  and 
forced  i)Ositions  include  tlie  simultaneous 
activity  of  many  muscle  groups,  but  I  have 
need  the  compensatory  movements  of  the  eyes 
as  the  most  convenient  index  of  the  labyrin- 
thine reflexes,  and  also  as  the  simplest  to 
describe. 

Tbe  labyrinth  of  the  higher  vertebrates 
must  be  used  in  the  solution  of  many  yet  un- 
solved problems,  but  for  the  two  fundamental 
questions  now  before  us  it  presents  insuper- 
able difficulties.     On  the  other  hand  the  ears 
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of  Selachians  are  extremely  favorable  objects 
for  experiment  because  of  the  relatively  large 
size  of  their  parts,  their  anatomical  arrange- 
ments which  permit  the  stimulation  or  ex- 
tirpation of  single  i>ortions,  the  ease  and 
clearness  with  which  operations  can  be  per- 
formed through  the  cartilaginous  skull,  and 
the  machine-like  definiteness  with  which  com- 
pensatory movements  occur  in  these  animals. 
The  compensatory  movements  of  the  eyes 
and  fins  of  the ,  dogfish  were  first  accurately 
described  by  Loeb  (1891).  Lee  (1893)  made  a 
very  detailed  study  of  these  movements  in 
response  to  rotation  about  the  different  body 
axes,  and  laid  emphasis  on  the  precision  with 
which  similar  movements  resulted  from  stim- 
ulation of  the  ampuUffi  of  the  different  canals. 

I.   THE    SEMIOIROULAR    CANALS 

(a)  stimulation  Experiments 
Lee's  description  of  the  results  of  stimula- 
tion of  the  individual  ampulke  is  very  specific 
and  I  (1910)  could  confirm  it  in  every  par- 
ticular. In  brief  the  results  may  be  thus 
stated:  Stimulation  of  the  ampulla  of  the 
right  horizontal  canal  causes  both  eyes  to  turn 
to  the  left,  the  same  movements  as  that  which 
occurs  when  the  animal  is  rotated  to  the  right 
about  its  dorsoventral  axis.  Stimulation  of 
the  ampulla  of  the  right  anterior  vertical 
canal  causes  the  right  eye  to  be  elevated,  the 
left  eye  to  be  depressed,  and  both  eyes  to  roll 
backward  on  their  axis;  these  movements  are 
similar  to  those  which  occur  when  the  animal 
is  rotated  head  downward  and  to  the  right, 
that  is,  in  the  plane  of  the  canal  stimulated. 
When  the  ampulla  of  the  posterior  vertical 
canal  is  stimulated  the  right  eye  is  elevated, 
the  left  eye  is  depressed  and  both  eyes  roll 
forward  on  their  axes.  These  movements  are 
identical  with  those  which  result  from  tilting 
the  head  upward  and  to  the  right,  that  is,  a 
rotation  in  the  plane  of  the  posterior  vertical 
canal.  Of  course,  the  stimulation  of  the  sym- 
metrically placed  canals  of  the  other  side 
would  merely  transpose  the  use  of  the  words 
left^and  right  in  this  description.  Ampullse 
are  exceedingly  sensitive  to  mechanical  stim- 


ulation.   The  results  are  absolutely  clear  and 
definite. 

(&)  Extirpation 
On  the  basis  of  the  above  experiments  Lee 
believed  to  have  proof  of  the  correctness  of 
the  Mach-Breuer  assumption  that  the  semi- 
circular canals  constitute  the  organ  for  the 
dynamic  functions  of  the  labyrinth.  He  at- 
tempted to  pat  them  out  of  function  by  cut- 
ting the  ampullar  nerves,  or  in  some  instances 
by  destroying  the  ampullaa.  He  states  that 
after  cutting  the  nerves  of  all  four  vertical 
canals  compensatory  movements  are  wanting 
to  all  rotations  in  vertical  planes,  although 
compensation  may  be  retained  to  rotation  in  a 
horizontal  plane.  Lyon  (1899)  on  the  other 
hand  reported  compensatory  motions  in  re- 
sponse to  all  three  rotations,  after  removal  of 
all  six  ampullffi.  I  have  developed  a  very 
simple  and  certain  method  of  removal  of  the 
ampullBB,  and  I  have  repeated  these  experi- 
ments many  times  (1910,  1919)  with  the  most 
complete  regularity  of  results.  I  found  that 
contrary  to  Lee's  statement  after  removal  of 
the  ampulbe  of  the  four  vertical  canals,  or 
indeed  of  all  six  ampulls,  good  compensatory 
movements  occur  to  rotations  around  the 
longitudinal  or  transverse  axis,  but  I  have 
never  yet  seen  the  compensatory  movements 
to  rotation  in  the  horizontal  plane  retained 
after  removal  of  the  ampulln  of  the  hori- 
zontal canals.  Anyone  who  will  take  the 
trouble  to  repeat  these  experiments  iising  my 
method  will  be  able  to  see  for  himself  that 
after  loss  of  all  the  semicircular  canals  the 
labyrinth  retains  all  its  static  functions,  and 
all  its  dynamic  functions  except  the  resiwnse 
to  rotation  in  a  horizontal  plana  The 
dynamic  functions  then  are  not  confined  to 
the  semicircular  canals. 

n.   THE   OTOLFFH   OaOANS 

(a)  Extirpation 

Experiments  by  removal  of  the  otoliths 
have  been  carried  on  by  many  observers. 
Lodb  (1891)  found  that  scratching  out  the 
otoliths  completely  from  the  vestibule  had 
much  the  same  effect  as  section  of  the  eighth 
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nerve,  Lee  (1893)  reported  that  when  the 
otoliths  were  remoyed  from  hoth  ears  com- 
pensatory movements  were  perhaps  weakened 
hut  were  not  completely  done  away  with;  hnt 
that  on  the  other  hand  the  compensatory  posi- 
tion was  not  retained  after  the  movement 
ceased.  Parker  (1909)  and  I  (1910)  both 
found  that  the  removal  of  the  large  otolith  of 
the  sacculus  had  no  effect  whatever  on  the 
equilibrium  reactions,  static  or  dynamic. 
Moreover  I  found  that  after  removal  of  the 
otoliths  from  the  sacculus  and  in  addition  all 
the  six  ampullsB  good  compensatory  motions 
occurred  to  rotations  in  all  planes  except  the 
horizontal  if  only  the  little  otolith  of  the 
recessus  utriculi  remained  uninjured.  If  now 
I  removed  the  otolith  of  the  recessus  also 
every  trace  of  labyrinthine  reaction  perman- 
ently disappeared.  It  made  no  difference  in 
the  result,  however,  if  I  omitted  the  removal 
of  the  saccular  otolith. 

The  removal  of  the  otolith  from  the  recessus 
of  the  utricle  without  too  great  damage  to  the 
connection  of  the  utriculus  with  the  mouths 
of  the  anterior  vertical  and  horizontal  canals, 
especially  the  latter,  was  so  great  that  at  first 
it  seemed  impossibla  In  my  earlier  experi- 
ments I  was  puzzled  by  the  fact  after  com- 
plete removal  of  the  otolith  the  ampulla  of 
the  horizontal  canal  always  ceased  to  func- 
tion. When  at  last  I  was  able  to  make  a 
small  incision  through  the  delicate  wall  of 
the  utrioulus  and  wash  out  the  otolith  with  a 
fine  pipette  I  found  not  only  that  compensa- 
tory movements  occurred  in  response  to  rota- 
tions in  all  planes,  but  that  the  compensatory 
positions  were  retained.  Thus  it  becomes  ap- 
parent that  not  only  the  otolith-organs  with- 
out the  ampullie  but  also  the  ampullsB  without 
the  otolith-organs  possess  both  dynamic  and 
static  functions.  I  may  say  here  that  in 
either  case,  after  loss  of  the  ampullie  or  after 
loss  of  the  otoliths,  the  reactions  are  notice- 
ably slower  and  weaker  than  in  the  normal 
animal;  evidently  the  two  sets  of  structures 
reinforce  each  other. 

(b)  Stitnulaiion  Experimenta 
Stimulation    experiments    on    the    otolith- 
organs   have  been   attempted  by   many   ob- 


servers but  usually  with  inconstant,  contra- 
dictory or  negative  results.  Kubo  (1906), 
however,  reported  very  definite  responses  to 
stimulation  by  the  application  of  pressure  to 
the  otolith.  According  to  his  statements  the 
otoliths  have  definitely  localized  functions 
corresponding  to  those  of  the  semicircular 
canals.  These  localizations  corresponded  to 
the  statement  of  Breuer  that  the  otoliths  like 
the  semicircular  canals  are  arranged  in  three 
planes  in  space,  each  responding  to  motion  in 
its  own  plane.  Kubo  states  that  the  otolith 
of  the  utriculus  when  pushed  anteriorly 
causes  the  eyes  to  roll  badcward,  that  is,  to 
rotate  on  their  axis,  nasal  jwle  up,  which  is 
the  compensatory  movement  occurring  when 
the  head  h  tilted  downward.  Moving  this 
otolith  backward  had  no  effect.  In  an 
analogous  manner  moving  the  large  otolith  of 
the  sacculus  backward  gave  the  same  move- 
ment as  tilting  the  head  up,  and  pushing  the 
same  otolith  outwards  from  the  median  line 
gave  the  same  reaction  as  that  which  comes 
from  rotating  the  body  to  the  same  side 
around  the  longitudinal  axis.  In  the  light  of 
our  present  knowledge  Kubo's  results  are 
perfectly  easy  to  understand,  but  are  of 
absolutely  no  scientific  value.  His  experi- 
ments were  made  without  removing  the 
ampuUsB  and  he  specifically  states  that  th^ 
succeeded  best  when  performed  without  re- 
moving "the  membranous  capsule  of  the 
gelatinous  mass.''  In  each  case  the  result 
was  just  what  would  occur  when  he  acciden- 
tally produced  a  change  of  tension  on  the 
nearest  ampulla. 

In  order  to  study  the  effect  of  stimulation 
of  any  of  the  labyrinthine  structures  it  is,  of 
course,  necessary  to  make  sure  that  the  struc- 
ture in  question  is  really  the  one  in  which 
the  excitation  takes  place,  since,  as  we  have 
seen,  all  the  compensatory  movements  which 
can  be  excited  through  the  otolith  organs  in 
the  absence  of  the  semicircular  canals  can 
also  be  excited  through  the  semicircular 
canals  in  the  absence  of  the  otolith  organs. 
It  is  then  evidently  useless  to  attempt  to 
determine  the  action  of  the  otolith  by  stimu- 
lation experiments  so  long  as  the  ampullie  of 
the  canals  are  in  place.    The  only  completely 
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couyincizig  demonstration  of  the  otolith  func- 
tion is  that  which  can  be  obtained  in  the 
absence  of  all  other  parts  which  could  give 
the  same  reaction.  This  I  have  been  able  to 
accomplish  in  the  most  definite  way  (1920&). 

}dy  experiments  on  the  otolith  have  been 
made  on  several  species  of  sharks  and  rays. 
The  most  favorable  animal  for  this  purpose 
is  the  shovel-nosed  ray  or  guitarfish,  Bhino- 
hatus  producius.  I  removed  all  tiuree  semi- 
circular canals  with  their  ampulbe  and  then 
washed  out  the  large,  soft,  friable  otolith  of 
the  sacculus.  There  now  remained  only  the 
small  otolith  of  the  recessus.  This  otolith  is 
shaped  somewhat  like  a  plano-convex  or  con- 
cavo-convex lens  and  rests  in  a  concave  de- 
pression in  which  it  fits  much  like  one  saucer 
standing  in  anotlier.  The  concavity  is  lined 
with  the  characteristic  macular  epithelium 
with  its  hair  cells.  I  found  that  if  I  pressed 
on  the  anterior  side  of  this  otolith  the  eyes 
rolled  forward  on  their  axes,  anterior  pole 
downward,  that  is,  they  made  the  same  move- 
ment which  occurs  when  the  head  is  tUted 
upward.  If  I  pressed  on  the  hinder  margin 
of  the  otolith  the  eyes  rolled  backward  on 
their  axes,  the  movement  which  occurs  when 
the  head  is  tilted  downward.  Pressure  ap- 
plied to  the  right  margin  of  the  otolith  caused 
the  right  eye  to  he  depressed  and  the  left  eye 
to  be  elevated,  the  same  movement  which  re- 
sults from  rotating  the  animal  to  the  left 
around  its  longitudinal  axis,  and  this  resulted 
whether  the  stimulus  was  applied  to  the 
otolith  of  the  right  or  left  ear.  The  method 
of  stimulation  just  described  very  soon  in- 
jured the  d^cate  otolith  and  the  movements 
could  only  be  obtained  a  few  times.  When, 
however,  I  placed  a  small  pellet  of  wet 
absorbent  cotton  on  the  otolith  I  could  with 
fine  force|>s  pull  the  pellet  backward  or  for- 
ward or  from  side  to  side  repeatedly  without 
api>arent  injury  to  the  otolith.  When  the 
cotton  was  pulled  to  the  right  the  right  eye 
went  down,  when  pulled  to  the  left  the  left 
eye  went  down,  when  pulled  forward  the 
eyes  rolled  forward  on  their  axis,  when  pulled 
backward  both  eyes  rolled  backward. 

The    above    experiment    shows    that    the 


a  priori  assignment  of  different  functions  to 
different  otoliths  with  reference  to  the  planes 
in  which  th^  lie  and  the  rotational  move- 
ments of  the  body  to  which  they  correspond 
does  not  accord  with  the  facts.  All  the  com- 
pensatory movements  and  positions  arising 
from  vestibular  stimulation  are  obtained  from 
this  otolith  alona  Parker's  and  my  previous 
observation  that  the  large  otolith  of  the  sac- 
culus is  not  concerned  in  equilibrium  is  con- 
firmed. It  is  of  interest,  too,  to  note  that  the 
otolith  of  each  ear  gives  rise  to  complemen- 
tary movements  in  both  directions;  elevation 
of  the  right  and  depression  of  the  left  eye,  or 
depression  of  the  right  ^e  and  elevation  of 
the  left  eye  can  be  obtained  from  the  otolith 
of  either  ear. 

m.  THE  MECHANISM  OF  THE  PHYSIOLOGICAL 
ACTION  OF  THE  OTOLFTH  ORGANS 

It  has  been  almost  universally  believed 
since  the  publication  of  the  earlier  papers  of 
Mach  and  Breuer  that  in  the  otolith  organs 
the  normal  stimulus  is  the  pressure  due  to 
the  weight  of  the  otolith  resting  on  the  sensi- 
tive macular  epithelium;  when  the  position 
of  the  head  is  changed  the  pressure  is  shifted 
to  a  different  part  of  the  macula  and  a  differ- 
ent set  of  impulses  is  sent  to  the  muscle 
groups  concerned.  This  conception  has  been 
greatly  strengthened  by  the  work  of  Delage, 
Ereidl  and  others  on  the  otocysts  of  inverte- 
brates. But  as  I  have  shown  in  the  preceding 
section  stimulation  experiments  show  with  the 
utmost  clearness  and  regularity  results  which 
are  exactly  the  reverse  of  those  which  should 
follow  if  the  pressure  theory  were  true.  In 
describing  these  experiments  I  have  been  re- 
peatedly stopped  to  answer  the  question, 
''Don't  you  mean  'to  the  right'  when  you 
say  'to  .the  left'?"  or,  "Don't  you  mean 
'backwards'  instead  of  'forwards'?"  When 
the  normal  animal  is  rotated  around  its  longi- 
tudinal axis,  to  say  30^  to  the  right,  the 
•  right  eye  goes  up  and  the  left  eye  goes  down. 
When  the  body  is  in  this  position  the  weight 
of  the  otolith  in  each  ear  must  be  shifted  to 
the  right  But  when  the  right  side  of  the 
otolith  is  pressed  upon  or  when  the  cotton  is 
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pulled  to  the  right  exactly  the  opposite  more- 
ment  of  the  eyes  resalts.  If  as  oommonly  be- 
lievedy  the  stimxilTis  is  the  pressare  due  to  the 
weight  of  the  otolith,  and  -if  that  pressure^ 
shifted  to  right  by  indinixig  the  body  to  the 
right  acts  by  stimulating  more  strongly  the 
epithelium  on  the  right  hand  side  surely  the 
artificial  application  of  pressure  should  pro* 
duce  the  same  result  but  just  the  reverse 
actually  happens.  I  believe  that  the  actual 
process  is  as  follows:  When  the  right  side  of 
the  otolith  is  pressed  upon  it  is  displaced  to 
the  left  just  as  one  saucer  standing  in  another 
is  displaced  to  the  left  when  one  pushes 
straight  down  on  its  right  hand  margin. 
This»  then,  is  the  same  displacement  as  that 
which  occurs  when  the  body  is  tilted  to  the 
left  It  is  not  the  prenwre  but  the  ditplaee' 
meni  due  to  the  weight  of  the  otolith  which 
brings  about  the  normal  stimulus.  It  is  the 
dvreeiwn  of  the  displacement  which  deter- 
mines  the  direction  of  the  resulting  compen- 
satory movemait.  I  have  yentured  to  sug- 
gest that  the  displacement  gives  rise  to  differ- 
ences of  tension  which  act  on  the  sensory 
structures  in  a  manner  analogous  to  the 
effects  of  different  tensions  on  the  vagus 
endings  in  the  lungs.  It  will  be  seen  in  the 
following  section  that  this  wholly  imexpected 
result  is  in  accord  with  the  conclusions  which 
I  had  previously  reached  in  regard  to  the 
mode  of  stimulation  of  the  ampuUsB. 

TV.  THE  MECHANISM  OF  THE  PHT8I0L00ICAL 
STIMULATION  OF  THE  AMPULUB 

An  adequate  discussion  of  the  enormous 
literature  of  this  subject  would  far  exceed  the 
limits  of  this  paper.  Nearly  half  a  century 
i^;o  Mach,  Breuer  and  Brown  almost  simul- 
taneously published  papers  suggesting  that 
each  canal  functioned  for  the  recognition  of 
rotational  movements  in  its  own  plana 
Boughly  stated  the  assumption  was  that 
rotation  of  the  head  in  the  plane  of  any  canal 
would  tend  by  the  inertia  of  the  fluid  within 
the  canal  to  produce  a  current  in  the  direction 
opposite  to  that  of  the  rotation.  In  the  popu- 
lar literature  and  in  many  of  the  text-books 
a  favorite  statement  of  the  theory  is  about  as 


follows:  Each  rotation  of  the  head  in  the 
plane  of  any  canal  causes  through  the  inertia 
of  the  endolymph  a  current  in  the  canal  in  a 
direction  cotmter  to  the  rotation.  The  hair 
cells  of  the  ampullie  stick  out  like  paddles  and 
are  deflected  in  tiie  direction  of  the  current 
The  bending  of  the  hair  cells  exerts  pressure  on 
the  nerve  endings  and  produces  the  stimulus. 
Mach,  however,  was  too  good  a  physicist  to 
believe  that  a  current  could  be  produced 
under  the  conditions  existing  in  itie  semi- 
circular canals.  He  found  that  water  placed 
in  a  glass  model  of  the  dimensions  of  a  human 
semicircular  canal  showed  no  perceptible 
current  when  rotating  at  a  reasonable  speed. 
He  affirmed  on  theoretical  grounds  that  rota- 
tion could  cause  a  pressure  but  denied  the 
possibility  of  an  actual  current  Breuer 
(1899)  also  found  on  anatomical  grounds 
that  the  theory  in  this  form  is  not  tenable^ 
for  the  hair  cells  do  not  project  into  the 
endolymph,  but  are  embedded  in  the  gelatin- 
ous mass  of  substance  forming  the  cupula. 
In  more  recent  years  Boss!  (1914)  has  con- 
structed a  model  of  the  dimensions  of  a 
human  canal  and  has  been  able  to  demonstrate 
some  movement  of  the  contained  liquid  when 
rotated;  but  the  rate  of  rotation  necessary 
to  produce  visible  movement  is  far  beyond 
the  order  of  magnitude  of  the  rate  giving  a 
distinct  physiological  reaction.  Moreover, 
according  to  the  very  beautiful  anatomical 
work  of  A.  A.  Gray  (1907-08)  the  semicircu- 
lar canals  in  the  squirrel  and  the  rat  have 
each  a  diameter  only  1/6  as  great  as  in  man. 
These  animab  show  no  inferiority  in  labyrin- 
thine reactions.  In  order  to  form  a  satis- 
factory demonstration  it  would  be  necessary 
to  make  the  external  diameter  of  the  tube  in 
the  model  0.25  mm.  I  have  found  (1912) 
that  in  the  homed  lizard,  Phrynoeoma,  rota- 
tion at  an  angular  velocity  so  slow  as  a 
movement  through  45^  in  8  seconds  caused  a 
distinct  labyrinthine  reflex.  Under  these  cir- 
cumstances a  current  is  unthinkabla 

Direct  experiment  on  the  canals  is  more  to 
the  point  than  the  foregoing  theoretical  con- 
siderations. Loeb  (1891)  cut  through  or 
excised  portions  of  the  canals  in  the  dogfish 
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and  found  that  no  diBturbance  of  righting 
reactionB  resulted.  Ewald  (1892)  plugged  and 
cut  the  canals  in  the  pigeon  without  tlirowing 
them  out  of  function. 

I  have  ligatured,  cut  and  plugged  the 
canals  in  the  dogfish  (1910)  without  in  the 
least  disturbing  their  functions.  But  I  have 
put  the  canal  current  theory  to  a  more 
dedsiTO  test  (1919).  In  the  dogfish  the  com- 
pensatory movements  to  rotation  in  the  hori- 
zontal plane  are  mediated  only  by  the  ampulla 
of  the  horizontal  canals,  and  each  acts  only 
for  rotation  toward  its  own  side.  If  one 
horizontal  ampulla,  say  the  left,  is  removed, 
rotation  to  the  right  around  the  dorsoventral 
axis  causes  both  eyes  to  deviate  to  the  left, 
but  rotation  to  the  left  has  no  effect.  I  ex- 
posed a  right  horizontal  canal  for  nearly  its 
whole  length,  cut  it  through  as  near  as 
possible  to  its  posterior  connection  with  the 
vestibule,  then  without  injuring  its  connec- 
tion with  its  ampulla  I  raised  it  up  and  fixed 
it  in  the  vertical  plane  at  right  angles  to  the 
longitudinal  body  axis.  It  is  evident  that 
with  the  canal  in  this  new  position  rotation 
in  a  horizontal  plane  could  not  cause  a  cur- 
rent in  its  endolymph.  But  rotation  to  the 
right  around  the  dorsoventral  axis  actually 
caused  both  eyes  to  deviate  to  the  left,  while 
rotation  to  the  right  (or  left)  arotmd  the 
longitudinal  axis,  that  is  in  the  plane  of  the 
new  i)osition  of  the  canal,  did  not  cause  such 
a  movement  It  is  evident  that  under  the 
conditions  of  the  experiment  rotation  in  a 
horizontal  plane  could  not  possibly  produce  a 
current  in  the  canal,  and  hence  the  stimula- 
tion must  have  been  produced  in  some  other 
way. 

Since  no  further  consideration  need  be 
given  to  the  idea  that  the  excitation  on  rota- 
tion is  due  to  currents  in  the  semicircular 
canals,  we  may  briefly  consider  other  i)Ossible 
causes.  These  might  be  effects  due  to  (1) 
the  inertia  of  the  mass  of  fluid  in  the  vesti- 
bule, or  (2)  due  to  the  inertia  of  the  ampullar 
contents,  or  (3)  due  to  the  inertia  of  the 
sensory  cells  themselves.  The  second  and 
third  of  these  possibilities  are  eliminated  by 
the  fact  that  when  the  membranous  connec- 


tion of  the  utriculus  has  been  cut  off  the  com- 
pensatory movements  to  rotation  in  the  hori- 
zontal plane  are  entirely  absent  although  the 
motions  can  be  as  easily  elicited  as  ever  by 
mechanical  stimulation. 

Since  the  transection  of  the  utriculus 
abolishes  the  reflex  it  is  clear  that  the 
utricular  (and  possibly  the  saccular)  struc- 
tures are  an  essential  part  of  the  mechanism. 
It  is  to  be  noted  that  the  direction  of  rota- 
tion which  acts  as  a  stimulus  to  any  canal 
is  that  which  carries  foremost  the  side  of  the 
ampulla  bearing  the  arista.  In  looking  over 
the  large  number  of  figures  given  by  Ketzius 
and  by  A.  A.  Ghray  I  find  no  exception  to  this 
rule.  The  mouths  of  the  canals  at  their 
ampullar  ends  are  so  connected  with  the 
vestibular  parts  of  the  membraneous  laby- 
rinth that  the  inertia  effect  of  the  mass  of 
liquid  (endolymph  and  perilymph)  in  the 
vestibule  must  cause  an  increase  of  tension  on 
the  part  of  the  ampulla  bearing  the  crista 
when  a  rotation  is  made  in  the  direction  in 
which  the  crista  leads.  A  careful  examination 
of. the  anatomical  relations  will  show  that 
even  if  it  were  possible  for  the  inertia  effect 
of  rotation  to  cause  a  movement  of  liquid  in 
the  canal  and  thus  exert  a  pressure  on  the 
cupula  (the  hair  cells  of  course  could  not  be 
acted  upon  directly),  a  much  greater  effect 
must  be  produced  on  the  membranous  struc- 
tures in  the  vestibula  The  relatively  large 
mass  of  liquid  in  the  vestibule  with  its  pro- 
portionally small  surface  area  exposed  to  the 
friction  of  the  walls  must  show  more  inertia 
effect  during  rotation  than  the  small  amount 
of  liquid  in  the  canal  with  its  proportionally 
large  area  of  contact  with  the  canal  walls. 
The  membranes  which  form  the  sacculus  and 
utriculus  are  virtually  stretched  through  the 
mass  of  liquid  in  the  vestibule  and  must 
necessarily  be  put  under  tension  when  any 
rotational  movement  is  given  to  the  liquid. 

If  the  above  conception  is  the  correct  one 
it  should  be  true  that  change  of  tension  and 
not  change  of  pressure  should  act  as  the 
stimulus.  I  had  previously  shown  by  experi- 
ments on  Phrynosoma  (1912)  that  the  pres- 
sure due  to  centrifugal  force  has  nothing  to 
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do  with  the  excitation.  When  the  animal 
was  placed  with  its  head  25  mm.  from  the 
center  of  rotation  it  required  no  greater  rate 
of  rotation  to  act  as  a  stimulus  than  when 
the  head  was  300  mm.  from  the  center.  The 
centrifugal  force  in  the  latter  position  is  12 
times  as  great  as  in  the  former,  but  the 
angular  Telocity  and  hence  the  torsion  effect 
was  the  same  in  the  two  positions. 

Convection  currents  due  to  a  difference  in 
temperature  on  the  two  sides  of  the  vestibule 
could  much  more  conceivably  occur  in  the 
liquid  of  the  vestibule  than  in  the  canals. 
The  nystagmus  movements  described  by 
Hogyes  as  a  result  of  irrigating  the  external 
ear  of  man  and  many  animals  with  hot  or 
cold  water  and  the  change  of  character  of  the 
nystagmus  by  change  of  position  of  the  head 
can  best  be  accounted  for  by  the  changes  of 
density  of  the  liquid  in  the  vestibule.  The 
reliability  of  B&r&ny's  use  of  these  phenomena 
for  diagnostic  purposes  is  not  affected  by  the 
acceptance  of  this  view,  but  only  his  unscien- 
tific explanation  must  be  abandoned. 

I  wish  in  closing  to  draw  attention  to  the 
fact  that  a  survey  of  all  the  experimental 
work  on  the  labyrinth  leads  to  the  conclusion 
that  the  stimulation  of  the  vestibular  strue* 
tures  and  of  the  sensory  endings  in  the 
ampullae  depend  upon  the  same  principle, 
namely  the  effects  of  changes  of  relative  ten- 
sions. How  the  change  of  tension  excites 
the  nerve  endings  and  what  part  if  any  the 
hair  cells  play  in  the  process  stiU  remains 
wholly  outside  the  field  of  experimental  in- 
vestigation. 

S.  S.  Maxwell 
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MEETING  OF  THE  GENETICISTS 
INTERESTED  IN  AGRICULTURE 

In  conjunction  with  the  meetings  of  the 
American  Association  for  the  Adyancement 
of  Science  and  affiliated  societies  in  Chicago 
an  informal  gathering  of  instructors  and  in- 
vestigators of  genetics  related  to  agriculture 
was  held  December  28th  at  the  Universily 
of  Chicago.  Some  thirty-five  representatives 
from  fifteen  Agricultural  Colleges  and  Ex- 
periment Stations,  the  United  States  Depart- 
ment of  Agriculture  and  other  institutions 
were  present  Unfortunately  the  imjwssibility 
of  getting  the  final  notices  out  until  very  late 
prevented  a  number  of  others  from  attending. 
The  purpose  of  the  meeting  was  to  discuss 
such  topics  of  mutual  interest  at  this  time  as 
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departmental  organization,  tlie  place  of  genet- 
ics in  the  curriculum  in  agricultural  colleges 
and  cooperation  in  genetic  investigations. 

In  order  to  open  up  the  subject  and  start 
the  discussion  the  above  topics  were  assigned 
in  advance  by  Professor  L.  J.  Cole,  of  Wis- 
consin, who  was  largely  instrumental  in 
bringing  about  the  meeting.  In  the  carrying 
out  of  this  plan  Professors  J.  A.  Detlefsen, 
minoisy  and  R.  A.  Emerson,  Cornell,  spoke  on 
organization.  In  their  talks  and  the  dis- 
cussion which  followed  it  was  shown  that  in 
many  institutions  the  instruction  and  re- 
search in  genetics  are  scattered  about  in  many 
different  departments  with  no  one  person  or 
department  responsible  for  a  fundamental 
course  in  genetics.  In  other  institutions  some 
genetics  -is  taught  in  all  departments  with  the 
emphasis  laid  in  some  one  department,  while 
in  other  institutions  a  separate  department 
of  genetics  has  been  established  which  assumes 
all  responsibility  for  genetics  although  other 
departments  may  give  some  special  courses 
and  carry  on  particular  lines  of  research 
where  the  staff  is  interested  and  well  fitted 
to  do  such  work.  All  were  agreed  that  a  fun- 
damental, general  course  of  genetics  should  be 
required  before  taking  up  any  applied  courses 
in  breeding,  but  in  what  department  that 
course  should  be  given  is  a  secondary  matter 
to  be  determined  by  existing  conditions. 
Many  thought  it  to  be  desirable  for  the  teach- 
ing staff  to  keep  in  touch  with  applied  prob- 
lems of  genetics  by  carrying  on  investigations 
of  a  practical  nature  although  it  would  be  im- 
wise  to  limit  either  the  llieoretical  or  applied 
research  to  a  single  department  of  genetics  as 
the  outcome  of  such  experiments  depends  so 
largely  on  familiarity  with  the  material 
worked  with  and  individual  interest  in  par- 
ticular problems. 

In  order  to  bring  the  general  conclusions  to 
the  attention  of  the  authorities  of  ^e  agri- 
cultural colleges  and  experimoit  stations  a 
committee  was  appointed  to  draw  up  a  state- 
ment which  would  embody  in  a  general  way 
the  consensus  of  opinion  of  this  meeting  in 
regard  to  the  matter  of  depa^rtmental  organi- 


zations.   The  following  resolution  was  pre- 
pared and  adopted: 

As  far  as  eonslstent  with  present  organisation  in 
agriooitaral  colleges  a  single  department  of  genet- 
ies,  prepared  to  handle  the  elementary  and  ad- 
vanced courses  of  general  genetics  and  to  direct 
the  investigational  work  on  the  basic  principles  of 
genetics,  has  certain  practical  advantages  in  tiiat 
such  an  arrangement:  (1)  s&mpliflee  administra- 
tion and  prevents  unnecessary  duplication;  (2) 
identifies  and  gives  standing  to  the  sobjeet  of 
genetics  in  the  eorriculnm;  and  (3)  uniflea  in- 
struction and  research.  Such  a  department  riiould 
not  attempt  to  control  all  the  investigational  work 
in  specialized  subjects  on  either  the  applied  or 
theoretical  problems  of  genetics  but  would  be  able 
to  cooperate  in  every  way  possible  to  advance  the 
outcome  of  such  investigations. 

The  place  of  genetics  in  the  agricultural 
curriculum  was  discussed  by  Professors  K  B. 
Babcock,  Oalifomia,  and  S.  A.  Beadi,  Iowa. 
In  their  presentations  and  in  the  discussion 
which  followed  it  was  stated  that  it  is  theoret- 
ically desirable  that  a  general  course  in 
genetics  should  be  required  of  all  students  of 
agriculture  but  that  in  practise  it  is  not 
always  possible  to  do  this.  Most  institutions 
require  genetics  of  students  taking  certain 
courses,  particularly  those  concerned  directly 
with  plant  and  animal  production.  In  other 
institutions  genetics  is  optional  with  the  stu- 
dent or  left  to  the  student  advisers.  Labora- 
tory work  is  not  always  required  except  of 
those  students  who  intend  to  specialize  in 
genetics.  A  general  course  in  genetics  should 
come  as  early  in  the  curriculum  as  possible^ 
iisually  in  the  second  or  third  year,  and 
should  follow  an  elementary  course  in  biology 
or  its  equivalent  and  precede  any  of  the 
courses  in  applied  genetics.  This  would  seem 
to  be  self-evident  but  as  now  practised  this  la 
not  always  the  case.  There  should,  further- 
more, be  only  one  such  elementary  course, 
in  whatever  department  given,  which  should 
treat  of  the  general  principles  and  lay  the 
foundation  for  further  application  to  special 
subjects. 

The  subject  of  cooperation  in  genetic  in- 
vestigation was  discussed  by  Professor  M.  J. 
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Doney,  Minnesota,  who  emphasized  the  dose 
relationship  of  genetic  investigations  on  ap- 
plied problems  with  other  sciences,  coopera- 
tion being  particularly  necessary  to  secure  the 
greatest  results.  All  who  entered  the  dis- 
cussion of  this  topic  thought  that  cooperation 
should  not  go  on  so  far  as  to  attempt  to 
direct  another's  research  and  that  the  success 
of  any  cooperation  of  this  kind  is  limited  by 
the  mutual  confidence  of  the  workers. 

At  the  close  of  the  meeting  it  was  agreed 
that  no  permanent  organization  should  be 
formed  but  that  informal  meetings  such  as 
this  should  be  arranged  for  whenever  de- 
sirabla  Professor  L.  J.  Oole»  who  was  elected 
chairman  of  the  meeting,  was  voted  to  act  as 
secretary  ad  interim.  D.  F.  Jokbs, 

Secretary  pro  tern. 


NATIONAL  PARKSi 

While  a  small  number  of  scientific  societies 
were  represented,  the  conference  was  wdll  at- 
tended, especially  by  those  interested  in  nat- 
ural parks  for  recreation  purposea  Their  aim 
is  to  secure  more  paiks  and  protect  existing 
onea  Very  few  of  the  exieting  paries  and  pre- 
serves are  free  from  liability  to  extensive  modi- 
fication through  recreation  activities,  scientific 
forestry,  fires^  or  exploitation.  Even  the  Na- 
tional Parks  must  be  watched  and  defended 
against  external  aggression.  There  are  now 
only  a  few  areas  aside  from  th&  National  Parks 
which  have  been  set  aside  with  the  intention 
that  they  should  be  left  in  a  natural  state. 
Most  areas  have  been  and  probably  will  con- 
tinue to  be  set  aside  primarily  as  recreation 
pariu,  or  as  forest  preserves.  The  main  busi- 
ness of  those  interested  in  areas  to  be  held  in 
an  original  states  must  of  necessity  be  to  get 
areas  set  aside  within  these  forest  preserves 
and  parka 

The  following  was  made  evident  by  the  con- 
ference. 

iBeport  of  tiie  delegate  of  the  American  60- 
«iety  of  Zoologuts  to  the  National  Conferenee  on 
•Parks,  Bee  MoinM,  Iowa,  January  10-12,  102L 
^This  (report  will  be  submitted  to  tiie  Ameriean 
Sodety  of  Zodogasto  at  their  next  annual  meeting. 
— W.  C.  AT.T.ira,  8eoretary'Tre<murer, 


1.  That  the  forces  interested  in  the  estab- 
lishment of  natural  parks  and  forest  preserves 
for  recreation  purposes— to  make  "  better  citi- 
zens through  contact  with  nature  "  are  well  or- 
ganized, and  tLTe  pax)bably  the  strongest  force 
operating  to  secure  more  parks  and  protect 
existing  onea 

2.  Science  has  left  them  quite  uninformed 
of  its  needs  for  natural  areas  and  of  the  prac- 
tical significance  of  scientific  results  which  may 
accrue  from  study  of  natural  areaa  They 
welcome  the  idea  of  biological  study  as  a  fur- 
ther argument  for  natural  tracta 

3.  They  are,  however,  without  constructive 
plans  of  management  of  the  smaller  tntcts 
which  will  insure  them  against  destruction 
from  over  use  as  recreation  parka  Such  plans 
of  management  must  be  based  on  knowledge  of 
plant  and  animal  ecology  which  they  do  not 
possesa 

4.  They  are  engaged  in  drafting  legislation 
and  in  advising  legifldators  without  the  counsel 
of  those  interested  in  preserves  for  research 
purposea 

5.  It  is  incumlbent  upon  scientific  societies, 
museums,  and  imiversities  to  organize  and  to 
provide  funds  which  will  serve  the  following 
puxposes:  (a)  to  place  information  as  to  the 
scientific  uses^  and  scientific  management  of 
natural  areas,  into  the  hands  of  those  individ- 
uals and  organizations  working  for  the  preser- 
vation of  natural  conditions;  (&)  to  make  pos- 
sible the  representation  of  scientific  needs  be- 
fore legislative  bodies  and  officials;  (c)  to  pro- 
vide for  furthering  the  wise  selection  of  new 
areas,  and  (d)  to  make  existing  areas  access- 
ible to  scientists  by  the  publication  of  lists  and 
guide  hooka 

v.  E.  Shblford 


SCIENTIFIC  EVENTS 

WORLD  PRODUCTION  OF  COAL  IN  ISSO 

Beports  received  by  the  United  States  Geo- 
logical Survey  indicate  that  the  total  ourliput  in 
1920  was  about  1,800,000,000  metric  tona 
This,  although  a  great  increase  over  1910,  was 
still  42,000,000  tons  short  of  &b  output  in 
1913,  tjhe  last  year  before  the  Oreat  War.    The 
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course  of  produotion  during  the  last  decade  is 
shown  in  the  following  table.  The  unit  of 
measurement,  it  will  be  noted,  is  the  metric 
Unif  which  will  be  most  easily  remembered  by 
American  readers  as  roughly  equivalent  to  the 
gross  ton  of  2,240  pounds.  The  fluctuations 
in  world  coal  supply,  if  expressed  as  index 
nmnbers,  taking  the  output  in  the  year  1913  as 
equal  to  100,  become  as  follows: 

1910 8«  1916 97 

1911 89  1917 100 

1912 93  1918 99 

1913 100  1919 86 

1914 90  1920 97 


1915. 


89 


These  figures  are  necessarily  in  part  esti- 
mated, for  official  statistics  are  slow  in  com- 
ing in  and  for  certain  countries  of  eastern 
Europe — ^notably  Russia — even  unofficial  data 
are  lacking.  The  figures  are  presented  as 
tentative  and  subjeot  to  revieion.  As  official 
reports  are  available  for  92  per  cent,  of  the 
world'3  output,  the  margin  of  error  in  Ihe 
total  probably  does  not  exceed  1  or  2  per  cent. 
,  In  comparing  the  1920  output  with  that  of 
the  years  before  the  war  it  must  be  remem- 
bered that  the  world's  consumption  of  coal 
normally  increases  by  leaps  and  bounds.  The 
average  rate  of  increase  in  the  20-year  period 
preceding  August,  1914,  was  88,000,000  tons. 
Of  course  the  waste  and  disoiganization  of  the 
war  have  reduced  the  consuming  capacity  of 
many  countries,  but  in  other  countries,  notably 
the  TJnifted  States,  requirements  have  been  in- 
creasing at  a  rate  greater  if  anything  than  be- 
fore the  war. 

The  present  rate  of  production  in  the  world 
is  the  lesulftant  of  conflicting  forces;  the  de- 
cline in  the  war-torn  countries  is  being  offset 
in  part  by  an  increase  in  regions  remote  from 
the  battleflelds.  In  the  belligerent  countries 
of  Europe  the  war  cut  heavily  into  production. 
Sometimes  the  cause  of  the  decline  was  phys- 
ical deertruction  of  tiie  (mines,  as  in  France; 
sometimes  dt  was  the  drain  upon  ihe  man- 
.power  of  the  nation;  sometimes  it  was  merely 
the  economtic  disorganization  and  disruption 
of  nonnal  trade  which  attended  the  war.    In 


France  the  1920  output  (excluding  the  Saar 
and  Alsace-Lorraine)  was  46  per  cent,  less  than 
that  of  1913 ;  in  Great  Britain  the  decline  was 
20  per  cent ;  in  Oermany  (also  excluding  the 
Saar  and  Alsace-Lorraine)  the  output  of 
bituminous  coal  decreased  24  per  cent,  a  de- 
crease which  was  in  part,  however,  offset  by 
the  increased  production  of  lignite.  In  east- 
em  Europe  the  old  Austro-Hungarian  empire, 
Eussia  and  the  Balkans,  the  breakdown  caused 
by  the  war  was  even  greater  than  in  western 
Europe,  and  the  decline  in  output  propor- 
tionately large.  Of  aU  the  major  European 
belligerents  only  Belgium  had  in  1920  prac- 
tically reattained  the  pre-war  rate  of  produc- 
tion. 

While  in  1913  Europe  led  all  the  continents 
as  a  producer  of  coal,  contributing  54  per 
cent  of  the  world's  output,  in  1920  she  had 
yielded  first  place  to  North  America  and  her 
share  of  the  world's  total  had  shrunk  to  46 
per  cent.  The  laigest  factor  in  filling  (the  void 
caused  by  the  war  in  Europe  was,  of  course, 
the  United  States.  Our  production  increased 
from  88.5  per  cent  of  the  total  for  the  world, 
in  1918,  to  45.1  per  cent  in  1920.  In  that 
year  our  seaborne  exports  of  coal  were  22,500 
net  tons,  five  times  what  tiiey  were  in  1918. 

TOP  MINNOWS  AS  YELLOW  FEVER 
SRADICATORS 

AcxroBDOfQ  to*TAe  Fisheries  Service  Bulle- 
Hn  the  success  which  has  attended  the  use 
of  the  top  minnow  (Oambueia)  in  eradicating 
malarial  mosquitoes  in  various  parts  of  the 
United  States  has  led  to  the  employment  of 
the  same  fish  in  combating  an  incipient  epi- 
demic of  yellow  fever  at  Tampioo,  Mexico. 

Dr.  A.  E.  Stubbs,  of  the  Standard  Oil  Co.» 
who  visited  the  Washington  office  in  Mardi, 
reported  that  cases  of  yellow  fever  appeared 
at  Tampioo  during  the  past  simmier,  and 
there  was  every  indication  of  a  serious  epi- 
demic, as  the  conditions  for  the  spre^A  of  the 
disease  among  the  natives  were  most  favor- 
able. In  addition  to  numerous  outlying 
ponds,  pools,  sloughs,  and  marshes  in  which 
mosquitoes  breed,  aU  of  the  native  houses 
have  open  barrels  or  other  receptacles  con- 
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tainin^  rain  water  that  is  used  for  domeBtic 
purposes  and  is  the  only  supply  of  fresh  water 
that  the  natives  possess. 

At  the  outset  the  oil  interests  organized 
an  antimosquito  campaign,  conducted  through 
a  conunittee  headed  by  Dr.  Stubbs.  About 
600  men  were  constantly  employed  in  oiling 
the  ponds  and  other  open  waters,  and  also 
the  receptacles  in  which  the  natives  keep  their 
water  for  domestic  purposes.  The  use  of 
crude  oil  on  the  water  required  by  the  natives 
fbr  drinking  and  cooking  naturally  caused 
much  dissatisfaction. 

After  some  months,  when  an  official  of  the 
U.  S.  Public  Health  Service  visited  Tampico, 
he  mentioned  the  value  of  Gamhusia  in  the 
antimosquito  work  of  the  Public  Health  Serv- 
ice and  Bureau  of  Fisheries,  and  suggested 
that  this  £sh  might  be  available  for  the 
yellow-fever  campaign  at  Tampico.  A  search 
was  forthwith  made  and  Oamhusia  was  found 
in  abundance  in  the  vicinity.  Since  December 
1  the  top  minnow  has  entirely  replaced  crude 
oil  as  an  eradicator  of  mosquito  larvse,  the 
natives  are  much  pleased  at  the  change,  and 
the  reduction  in  the  expense  has  amounted  to 
$3,000  weekly. 

THE  NATIONAL  BOTANIC  OARDENi 

Five  years  ago  the  commission  of  fine  arts 
was  requested  to  investigate  and  report  as  to 
the  possibilities  of  relocaldng  the  eidsting 
Botanic  Garden,  at  the  foot  of  the  Capitol, 
from  its  present  restricted  area  to  a  more 
suitable  site,  and  after  surveying  carefully 
several  suggested  sites  in  the  District  of 
Columbia  decided  upon  Mount  Hamilton  and 
the  land  adjacent  as  the  most  suitable  location 
for  a  National  Botanic  Garden.  A  year  ago 
at  a  hearing  before  the  joint  congressional 
committee  on  the  Library  the  plan  was  again 
thoroughly  discussed.  The  highest  scientific 
and  botanical  authorities  in  the  country  at- 
tended the  hearings,  and  not  only  indorsed 
the  site  as  being  in  location,  area,  variety  of 
soil,  elevation  and  aocessibilty  most  adaptable 
for  a  National  Botanic  Garden,  but  asserted 
also  the  great  need  for  such  a  garden  as  would 

1  From  The  WasWngtan  Post, 


be  comparable  with  those  of  other  great  coun- 
tries of  the  world. 

Once  the  National  Botanic  Garden  has  been 
established  and  developed,  it  would  be  one  of 
the  great  sightseeing  places  of  Washington, 
which  would  be  visited  by  thousands  of  per- 
sons annually.  The  Zoological  park  is  8.50 
miles  and  Arlington  National  Cemetery  4.60 
miles  from  the  Capitol,  yet  each  is  visited  by 
thousands  of  persons  each  week.  The  daily 
average  attendance  at  the  Zoological  Park  is 
6,108,  from  20,000  to  40,000  on  Sundays  and 
more  than  2,000,000  for  the  year.  The  Mount 
Hamilton  site  is  only  two  miles  northeast  of 
the  Capitol,  and  is  accessible  by  lines  of  street 
cars.  In  addition  the  National  Botanic 
Grarden  would  be  a  place  where  thousands  of 
school  children  of  the  city  could  make  a  study 
of  plant  life  and  the  garden  ^uld  continually 
be  a  place  of  enjoyment  for  residents  of  the 
city.  The  Mount  Hamilton  site  is  on  the 
main  highway  between  Baltimore  and  Wash- 
ington, oHe  of  the  main  approaches  of  the 
city.  A  boulevard  would  lead  through  the 
grounds  along  which  a  countless  nilmber  of 
persons  would  travel  each  year  in  order  to 
see  the  garden. 

MEDICAL  PRIZES 

The  Journal  of  the  American  Medical  As- 
sociation announces  the  following  prizes: 

The  Morsel  Foundation  offers  a  prize  of 
10,000  marks  for  the  best  work  on  the  etiology, 
diagnosis  or  treatment  of  cancer,  representing 
important  progress.  A  second  prize  of  half 
the  amount  will  be  given  for  tlie  second  best 
work.  Competition  is  open  till  October  1, 
1922.  Competing  articles  are  to  be  sent  to 
the  director  of  the  Institute  for  Experimental 
Cancer  Research  at  Heidelberg.  The  com- 
peting works  must  be  in  German  and  must 
have  been  published  between  January  1,  1921, 
and  October  1,  1922,  or  be  ready  for  publica- 
tion when  presented. 

The  Royal  College  of  Physicians  of  Edin- 
burgh announces  the  Parkin  Prize  of  £100, 
open  to  competitors  of  all  nations,  for  the  best 
essay  **  On  the  Effect  of  Volcanic  Action  in 
the  Production  of  Epidemic  Diseases  in  the 
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Ayiimal  and  in  the  Y^getaible  Creation,  and 
in  the  inroduction  of  Hurricanes  and  Abnor- 
mal Atmospheric  Vicissitudes."  Particulars 
regarding  the  conditions  of  the  contest  maj 
be  secured  from  the  secretary.  Dr.  J.  S.  Fow- 
ler, Edinburgh. 

In  honor  of  Dr.  Charles  Lester  Leonard 
who  died  in  1913  a  martyr  to  research  with 
the  roentgen  ray,  the  American  Roentgen  Bay 
Society  offers  a  $1,000  prize  for  the  best  piece 
of  original  research  in  the  field  of  roentgen 
ray,  radium  or  radioactivity.  The  competi- 
tion is  open  to  any  one  living  in  the  United 
States,  or  its  possessions,  Canada,  Mezioo^ 
Central  and  South  America  and  Cuba.  The 
research  work  must  be  submitted  in  writing 
in  the  English  language  not  later  than  July  1. 
The  winner  will  read  his  paper  at  the  annual 
meeting  of  the  society  in  September.  Dr. 
Henry  K.  Pancoast  of  the  UniTersity  Hos- 
pital is  a  member  of  the  committer  in  charge 
of  the  competition. 

THE  COMMITTSB  ON  PHYSIOLOGICAL  OPTICS 
OP  THE  NATIONAL  RESEARCH  COUNCIL 

Under  the  auspices  of  the  Division  of 
Physical  Sciences  of  the  National  Research 
Council,  there  has  recently  been  formed  a 
Committee  on  Physiological  Optics  consist^ 
ing  of 

Profeesor  Adelbert  Ames,  Dartm<mth  College, 
Professor  W.  T.  Bovie,  Harvard  UniverBity, 
Dr.  P.  W.  Gobib,  Nela  Research  Laboratofry, 
Mr.  L.  A  Jones,  Eastman  Kodak  Company, 
Dr.  W.  B.  Lancaster,  Boston, 
Dr.  P.  G.  Nutting,  PHMmrgh, 
Dr.  I.  O.  Priest,  Bnrean  of  Standards, 
Professor  J.  P.  G.  Soutiiall,  Oolumibia  University, 
Dr.  L.  T.  Troland,  Emerson  Hall,  Harvard  Univer- 
sity, Cambridge,  Mass., 
Professor  F.   K.   Biehtmyer,   Cornell   University, 
Chairman. 

This  committee  recently  held  a  meeting  in 
New  York  for  the  purpose  of  organization  and 
discussion  of  the  problems  before  it  The 
diversity  of  present  theories  of  vision  was 
thought  to  be  due  in  large  part  to  the  circum- 
stance Hhsat  the  workers  in  the  sciences  con- 
tributory to  visual  phenomena,  such  as 
physics,  physiology   and  psychology,  seldom. 


if  ever,  get  together  to  talk  over  problems  of 
mutual  interest  and  to  get  each  other's  view- 
point 

To  facilitate  an  interchange  of  ideas  among 
the  various  groups  of  workers,  the  committee 
voted  to  request  the  Optical  Society  of 
America  to  form  a  Section  on  Vision.  Such 
a  section  has  been  authorized  by  the  sociely 
and  the  first  meeting  wiU  be  held  in  Bochester 
in  October,  1921.  It  is  hoped  that  all  those 
interested  in  the  pure  or  applied  science  of 
vision,  such  as  physicists,  physiologists, 
psychologists,  ophthahnologistB,  photochem- 
ists,  illuminating  engineers,  etc,  will  join 
the  new  section  and  will  take  an  active  part 
in  its  work. 

The  committee  will  also  immediately  make 
a  survey  of  present  research  in  progress. 
Later  will  be  issued  a  report  on  the  present 
status  of  physiological  optics  with  some  out- 
standing problems  for  research. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  annual  dinner  of  the  National  Acad- 
emy of  Sciences  on  April  26,  the  following 
medals  were  presented:  To  Dr.  Charles  D. 
Walcott,  secretary  of  the  Smithsonian  Insti- 
tution and  president  of  the  Academy,  the  first 
award  of  the  Mary  Olark  Thompson  Medal 
for  distinguished  aduevement  in  geology  and 
paleontology.  To  Albert  I.,  Prince  of  Monaco, 
the  Alexander  Agassiz  Gold  Medal  for  contri- 
butions to  the  science  of  oceanography;  to  Dr. 
P.  Zeeman,  of  Amsterdam,  Holland,  the  Henry 
Draper  Gold  Medal  for  eminence  in  investiga- 
tions in  astronomical  phycdcs;  to  Bear  Ad- 
miral O.  D.  Sigri)ee,  U.  S.  N.,  retired,  the 
Agassiz  Gold  Medal,  the  same  as  the  medal  to 
the  Prince  but  awarded  one  year  later,  for 
eminence  in  investigations  in  oceanography; 
to  Dr.  Bobert  Ridgway,  the  Daniel  Oiraud 
Elliot  Gold  Medal  for  his  studies  of  the  birds 
of  North  America,  and  especially  in  recogni- 
tion of  Part  8  of  his  '^Bink  of  North  and 
Middle  America'';  to  Dr.  C.  W.  Stiles,  the 
Gold  Medal  for  eminence  in  the  application  of 
science  to  the  public  welfare^  in  recognition  of 
his  work  on  the  hook  worm  disease. 
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The  June  issue  of  tlie  Medical  Review  of 
Reviews  will  be  a  special  radium  number, 
dedicated  to  Mme.  Ourie.  The  issue  will 
consist  ezdusiyely  of  articles  on  radium  and 
its  uses. 

As  Professor  A.  Netter  of  the  XTniyersily  of 
Paris  soon  reaches  the  retirement  age^  his 
friends  and  pupils  are  planning  to  present 
him  with  a  testimonial  plate. 

Eight  professors  of  the  College  of  Agricul- 
ture of  Cornell  University  will  be  on  sab- 
batic leave  next  year.  They  are  Professors 
Herbert  H.  Wbetzei,  George  W.  Cavanaugh, 
Balfph  S.  Hosmer,  Karl  M.  Wdegand,  Arthur 
B.  Becknagle,  Blanche  Hazard,  Anna  B. 
Comstodc  and  Earl  W.  Benjamin.  Professor 
Whetasel  will  organize  a  plant  pathology 
service  for  the  Bermuda  Islands.  Professor 
Hosmer  will  make  a  study  of  the  forests  of 
England,  Francet^  Switzerland,  Sweden  and 
Norway.  Dr.  Benjamin  will  act  as  general 
manager  of  a  poultry-producing  firm  in  New 
Jersey,  making  efficiency  and  cost  studies. 

The  department  of  medical  zoology  of  the 
school  of  hygiene  and  public  health  of  the 
Johns  Hopkins  University  has  recently  ar- 
ranged to  send  during  the  summer  of  1921  an 
expedition  to  Porto  Bico  for  the  purpose  of 
studying  the  malaria  problem  and  other  prob- 
lems involving  disease-producing  protozoa  and 
their  vectors.  Dr.  E.  W.  Hegner  will  devote 
his  time  especially  to  the  study  of  the  malarial 
organism  and  other  blood-inhabiting  protozoa 
and  to  the  intestinal  protozoa,  and  Dr.  F.  M. 
Root,  who  will  accompany  him,  will  make  a 
survey  of  the  mosquitoes,  fleas  and  other  dis- 
tributors of  pathogenic  microorganisms. 

Walter  L.  Howard,  professor  of  pomology 
in  the  University  of  California,  now  in  charge 
of  the  new  Deciduous  Fruit  Experiment  Sta- 
tion at  Mountain  View,  California,  has  been 
granted  a  year's  leave  of  absence  to  make  a 
study  of  root  stocks  for  deciduous  fruits. 
Accomi>anied  by  his  family,  he  will  sail  from 
New  York  to  Europe  on  June  26,  going 
direct  to  Angers,  France.  The  field  of  study 
will  include  France,  Italy,  Spain  and  England. 


,  Under  the  auspices  of  the  General  Electric 
Company  and  Union  College,  Professor  F.  K. 
Bichtmyer,  of  the  Department  of  Physics  at 
Cornell  University,  has  given  in  Schenectady, 
during  the  present  academic  year,  a  course  of 
lectures  on  modem  physical  theories. 

.  On  April  7,  Professor  Edward  Kasner,  of 
Columbia  University,  lectured  on  ^  Einstein's 
theory  of  gravitation"  at  the  College  of  the 
City  of  New  York.  Professor  Einstein  at- 
tended and  took  part  in  the  discussion. 

,  Dr.  George  H.  Parker,  head  of  the  depart- 
ment of  zoology  at  Harvard  University,  is  in 
residence  at  Pomona  College  as  Harvard  ex- 
change professor,  from  April  11  to  May  6, 
giving  two  courses  of  lectures,  on  ^*  The  ori- 
gin of  the  nervous  system  "  and  ^  Smell,  taste 
and  allied  senses.'' 

Professor  Harris  J.  Btak,  of  Leland  Stan- 
ford Junior  University,  spoke  on  April  20 
before  the  Physics  Club  of  the  California  In- 
stitute of  Technology  and  the  Mount  Wilson 
Observatory  on:  ^High  voltage  phenomena 
encountered  in  the  study  of  the  insulation 
requirements  for  the  proposed  220,000  volt 
power  transmission  lines.'' 

On  April  23  Dr.  Dayton  C.  Miller,  head  of 
the  department  of  i^iysics.  Case  School  of 
Applied  Science,  and  secretary  of  the  Ameri- 
can Physical  Society,  gave  an  experimental 
lecture  upon  '^  Photographing  and  analyzing 
sound  waves." 

Dr.  Harvet  R  Gatlord,  director  of  the 
New  York  State  Institute  for  Besearch  in 
Malignant  Diseases,  and  Dr.  Charles  Cary,  of 
Buffalo,  left  for  Germany  on  April  28  to  in- 
vestigate methods  developed  in  Germany  for 
applying  X-rays  to  cancer. 

James  Zetex,  formerly  entomologist  to  the 
Panama  Canal,  has  been  appointed  specialist 
in  tropical  insects  with  the  Federal  Horticul- 
tural Board,  U.  S.  D.  A.,  in  charge  of  the 
temporary  field  station  at  Ancon,  Canal  Zone, 
Panama. 

Dr.  Paul  E.  Klopsteo,  who  has  been  con- 
nected with  the  sales  and  advertising  depart- 
ment of  Leeds  and  Northrup  for  several  years, 
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has  recently  accepted  a  position  with  tlie  Cen- 
tral Scientific  Company  of  Chicago  as  man- 
ager of  deyelopment  and  manufacturing. 

Professor  James  H.  Leuba,  of  Bryn  Mawr 
College,  who  i6  to  be  abroad  during  (the  next 
academic  year  on  sabbatical  leave,  has  been 
invited  to  give  five  lectures  at  the  Sorbonne 
in  the  Fall  of  1921,  under  the  auspices  of  the 
Inetitut  de  Psychologie.  His  sulbject  will  be 
the  p8y<diology  of  religious  mysticism.  He 
is  also  to  deliver  a  series  of  lectures  at  Kings 
College,  London. 

The  Columlbia  Chapter  of  the  Society  of 
Sigma  Xi  announces  a  lecture  on  "Progress 
in  plhysics  in  the  last  decade/'  by  Michael 
Idvorsky  Pupin,  professor  of  electro-mechan- 
ics. This  lecture  which  was  given  on  the 
evening  of  May  4  is  the  first  of  a  proposed 
series  of  annual  lectures  on  the  Progress  of 
Science. 

An  address  on  '^The  spirit  and  method  of 
research  in  agriculture "  was  given  by  Dr.  E. 
W.  Allen,  of  the  office  of  experiment  stations, 
at  the  oollege  of  agriculture,  at  the  Ohio  State 
TJndversity,  on  April  15. 

Dr.  Arthur  Gordon  Webster,  head  of  the 
department  of  physics  at  Clark  Univeraity, 
will  sail  on  May  28  for  London,  where  he 
will  deliver  a  lecture  on  '' Researches  on 
Soimd,"  before  the  Eoyal  Institution,  on 
June  10. 

Dr.  Frank  Sohlesinqer,  director  of  the 
Yale  Observatory,  will  deliver  an  address  be- 
fore 'the  Yale  dhapter  of  Sigma  Xi  on  "  The 
distances  of  the  stars,"  on  May  10. 

Dr.  C.  G.  Abbot,  assic^nt  secretary  of  the 
Smithsonian  Institution,  delivered  an  address 
before  the  Washington  Academy  of  Sciences 
on  April  22  on  ^*  The  solar  constant  observing 
stations  of  the  Smithsonian  Institution.'' 

Dr.  George  Frederick  Wright,  known  for 
his  contributions  to  geology  especially  glacial 
period,  and  professor  emeritus  of  the  harmony 
of  science  and  religdon  at  Oberlin  College,  died 
at  Oberlin  on  April  20,  aged  eighty-three  years. 

The  establishment  of  the  Chemical  Warfare 
Service    at    Edgewood    Arsenal,    Edgewood, 


Maryland,  will  appoint  fifty  chemists  as  soon 
as  suitable  men  cam  be  secured.  The  United 
States  Civil  Service  Commission  has  an- 
nounced that  until  further  notice  it  will  re- 
ceive applications  for  these  positions  in  the 
following  grades:  Chemist  at  $8,000  to  $5,000 
a  year,  associate  chemist  at  $2,000  to  $8,000  a 
year,  and  junior  tdiemist  at  $1,400  to  $2,000  a 
year.  Promotion  from  the  lower  to  the  higher 
grades  will  depepd  upon  demonstrated  ability 
^d  the  needs  of  the  service.  The  examina- 
tion announcement  states  that  there  are 
opportunities  for  employment  in  fifteen  spe- 
cialties of  chemical  science.  FuU  information 
and  application  blanks  may  be  obtained  by 
communicating  with  the  United  States  Civil 
Service  Commission,  Washington,  D.  C. 

The  inadequacy  of  the  appropriation  to  the 
Bureau  of  Fisheries  for  ecientific  work  has 
made  necessary  a  reduction  in  the  number  of 
projects  to  be  pursued  by  that  biueau  during 
the  next  fiscal  year  and  will  necessitate  keeping 
the  Woods  Hole,  Massachusetts,  laboratory 
closed  during  the  summer.  Therefore,  no  ap- 
plications for  the  use  of  tables  during  the 
coming  season  can  be  approved. 

A  communication  from  J.  Parke  Channing 
of  New  York,  chairman  of  the  American 
Engineering  Council's  Committee  on  Public 
Affairs,  has  been  placed  before  President 
Harding  and  representatives  of  the  council 
have  been  advised  that  the  xnresident  is  con- 
sidering the  recommendation  that  an  engineer 
be  placed  on  the  Interstate  Commerce  Com- 
mission with  other  recommendations  for  ap- 
iwintments  to  the  three  vacancies.  A  supple- 
mentary communication  was  also  sul»nitted  to 
the  president  naming  six  engineers  with  quali- 
fications for  this  appointment  in  the  hope  that 
such  list  would  be  useful  to  him.  In  repre- 
sentations to  the  president^  the  council  is  also 
acting  for  the  American  Society  of  CivU 
Engineers,  the  American  Association  of  Engi- 
neers and  the  American  Institute  of  Consult- 
ing Engineers.  The  American  Engineering 
Coimcil's  Committee  on  Procedure  has  ap- 
iwinted  L.  W.  Wallace,  executive  secretary  of 
the  council,  as  its  representative  on  the  U.  S. 
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Board  of  Suitq^s  and  Mape.  Mr.  Wallace 
suooeeds  Alfred  D.  Flinn,  secretary  of  Engi- 
neering Fonndation,  and  has  been  assigned  to 
1^  Committee  on  Cooperation.  Members  of 
the  Adyisory  Council  of  the  board  haye  been 
urging  the  American  Engineering  Council  to 
aid  them  in  obtaining  an  adequate  program 
involving  a  larger  appropriation  for  topo- 
graphic maps.  Congress  has  asked  for  an 
outline  of  this  program  and  as  soon  as  this 
is  completed  the  council  will  decide  on  the 
support  that  can  be  given. 

The  prospect  of  large  lumber  operations  in 
South  America  carried  on  by  interests  from 
this  United  States  is  opening  a  field  of  promis- 
ing possibilities  to  the  American  forester,  and 
this  situation  has  caused  the  faculty  of  the 
New  York  State  College  of  Forestry  to  con- 
sider the  advisability  of  adding  Spanish  to 
the  language  requirements  of  the  forestry 
ooursa  The  value  of  Spanish  to  the  Amer- 
ican forester  is  a  reflection  of  the  growing 
scarcity  of  forests  in  the  United  States  and 
Canada.  The  consequential  high  prices  of 
wood  products  make  lumbering  in  distant 
countries  profitable.  South  America,  accord- 
ing to  authorities  of  the  college,  presents  a 
new  sphere  of  discovery  in  wood  utilization 
as  there  are  many  species  of  trees  about  which 
little  is  known  regarding  their  applicability  to 
commercial  purposes.  The  pine  forests  of 
Chili  and  southern  Brazil  occupy  vast  areas. 
The  Brazilian  Parana  pines  are  said  to  cover 
260  million  acres  and  will  produce  from  five 
to  ten  thousand  board  feet  per  acre.  Ee- 
strictive  export  duties  and  the  lack  of  ship- 
ping facilities  have  inrevented  earlier  exploita- 
tion of  these  natural  resources  of  South 
America,  but  the  prodigality  of  the  United 
States  in  the  use  of  its  forests  has  overcome 
these  obstadee. 


tion  bill  signed  by  Gbvemor  Miller.  The  Col- 
legpe  of  Agriculture  will  receive,  roughly, 
$1,250,000,  while  the  Veterinary  College,  it  is 
estimated,  will  receive  $100,000,  which  is 
slightly  less  than  last  year's  appropriation. 

The  North  Carolina  Legislature  has  granted 
the  University  of  North  Carolina  $925,000  as 
a  two-year  maintenance  fund  and  $1,490,000 
for  permanent  improvements  for  two  years. 

Fbofessob  George  C.  Ebibody  has  returned 
to  Cornell  after  spending  the  period  since  last 
September  establishing  at  the  University  of 
Washington  the  first  college  of  fisheries  in 
an  American  university. 

Dr.  Ira  M.  Hawley,  of  Cornell  Univeisity, 
has  been  appointed  professor  of  zoology  and 
entonoology  at  the  Utah  Agricultural  College 
and  Entomologist  for  the  Utah  Agricultural 
Experiment  Station.  Sherwin  Maeser,  PIlD., 
University  of  California,  has  been  appointed 
associate  professor  of  chemistry  at  the  college. 

Dr.  Lewis  Knudson,  of  the  department  of 
botany  of  Cornell  University,  has  gone  to 
Spain  to  assist  in  establishing  departments  of 
plant  physiology  in  the  Universities  of  Madrid 
and  Barcelona. 


UNIVERSITY  AND  EDUCATIONAL 
NOTES 

The  College  of  Agriculture  and  the  College 
of  Veterinary  Medicine  of  Cornell  University 
will  receive  approximately  $1,850,000  from 
the  State  as  a  consequence  of  the  appropria- 


DISCUSSION   AND    CORRESPONDENCE 

PALEOBOTANY  AS  VIBWBD  BY  TWO 
GEOLOGISTS 

In  the  current  April  American  Journal  of 
Science  appear  two  papers  reciting  the  larger 
stratigraphic  and  faimal  evidence  bearing  on 
climate  in  time.  Professor  A.  C.  Coleman  in 
the  first  of  these  lectures  cites  espeoiaUy 
Dr.  Enowlton's  views  of  all-tropic  ancient 
dimates  thus: 

Part  I.  of  Dr.  Enowlton's  paper  rouseo  en- 
thiifliASin  with  its  splendid  array  of  iVxrests  mostly 
trop&oal  from  all  parts  of  the  world  euiminsituig 
in  the  Eocene  flocu.  Hie  acooanit  of  the  vegetation 
of  the  past  couftnas  and  heightens  the  impreaeion 
left  by  paleozoology  thnt  during  the  greater  part 
of  the  world's  hJitftory  temperatures  have  been 
genial  even  m  the  far  north  and  far  south  where 
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fidgid  climates  now  reign.  Annual  ringe  are 
rarefy  found  on  the  trees,  and  onlj  once  before  the 
Pledatoeene  k  a  period  of  eovvre  eold  admitted  in 
the  early  Permian  time  of  gkciation;  and  then 
the  eoild  period  was  "probably  of  abort  dnxfLtiony" 
and   did  not  affeot  Nouth  America^  Europe  or 

It  is  further  observed  that  while  few 
references  to  periods  of  oold  or  drought  in  the 
world's  history  are  found  in  paleobotany, 
''mild  and  moist  ]>eriods  are  tremendously 
emphasized,"  and  intervening  periods  of 
drought  and  cold  ''slurred  over,  or  entirely 
unrecorded." 

It  is  not  surprising,  then,  that  the  evidence 
for  aridity  and  cold  during  several  periods 
of  the  earth's  history  should  make  little  im- 
pression on  a  paleobotanisti 

In  somewhat  similar  inference  or  vein.  Pro- 
fessor Charles  Schuehert  follows  with  several 
pages  on  climatic  evolution.  To  Ooleman's 
brief  consideration  of  the  more  readable 
phases  in  the  evidence  for  desert  .conditions 
seasonal  variations,  and  ice  ages  in  the  past, 
Schuehert  adds  the  Blackwelder  view  that  a 
study  of  the  color  phases  and  stratification  of 
the  Alaskan  sedimentary  series  indicates  a 
more  or  less  persistently  cool  moist  climate 
throughout  the  known  geologic  history  of 
Alaska.  And  the  more  or  less  provable  fact 
is  emphasized  that  there  is  usually  "  a  dearth 
of  plant  evidence  for  the  climatic  conditions 
during  the  early  and  late  parts  of  the  many 
periods  when  the  continents  were  largest, 
highest  and  most  arid." 

For  several  years  I  have  called  attention  to 
the  remarkable  series  of  Rhatic  plant  localities 
in  Argentina  which  strongly  suggest  a  climate 
like  that  of  to-day.  And  too,  the  shales  in 
which  these  plants  occur  are  highly  laminated 
[seasonally  so].  But  in  such  instances,  which 
may  be  depended  upon  to  multiply,  the  paleo- 
botanist  must  yet  find  the  fuller  means  of 
proving  the  inreeumption  of  cold  and  aridity 
from  plant  types,  however  insistently  others 
may  ask  immediately  coordinated  proof. 
Similarly  it  was  stated  in  Science  several 
years  ago  that: 


There  is  a  very  small  record  of  the  upland  vege- 
tation of  pa0t  times;  althoagh  the  enomuMM  ex- 
tent of  the  milmown  'upland  record  eould  not  be 
•nrrndsed  so  long  as  the  alternate  emeigeiiee  and 
snlbeidenoe  of  the  cootinenital  areas  ivmained 
Tribolly  nnmapiped.  Tet  it  appean  thai  the  high 
upland  and  polar,  and  not  the  tropde  or  coastal 
fringe  plants  have  long  included  the  great  major- 
ity of  plaatnc  forms;  and  &t  is  certsOn  tiiat  upland 
and  p<dar  florms  moved  forward  daring  the  periods 
of  continental  emergence  doeing  the  geologic 
epochs,  and  wese  least  UabBe  to  exitincticm  dnriz^ 
medial  sabridenee.  That  to  to  say  we  know  best 
the  aplastic  coaa^  fringe  fonns  with  a  broken 
record. 

Again  it  was  stated  (YoL  IL,  p.  238,  Amer^ 
lean  Fossil  Cycads): 

Aknoet  inwuialbly  from  the  Devonian  on,  it  has 
been  mainly  xerophjllous  lacustrine  or  swamp 
tjpes  which  form  the  great  bulk  of  flossil  plants. 
Even  the  3,000  species  of  Carboniferous  time  af- 
ford only  a  one-sided  pidture  of  the  speeoalised 
eoal  swamp  florae;  no  glimpse  is  had  of  contempo- 
rary mountain  or  upland  florules. 

Furthermore  the  notion  that  the  tepid 
climates  of  the  older  botanists  and  zoologists 
have  no  basis  (Berry),  and  are  not  sustained 
by  the  long  studied  invertebrate  record,  only 
finds  a  more  insistent  expression  in  recent 
text  books.  It  goes  back  to  Leopold  von  Buch, 
and  received  elaboration  by  Neumayr.  It 
finds  so  far  as  elements  go  mention  in  Dana. 
It  was  stated  to  me  in  pretty  hard  and  fast 
form  in  the  field  as  a  beginning  student,  by 
an  old  teacher,  A.  von  Konen,  twenty-eight 
years  ago.  And  any  one  who  takes  the  trouble 
to  read  a  contribution  I  brought  out  in  1908, 
on  the  role  of  polar  climates  in  evolution, 
then  a  sort  of  philosophic  study,  can  well 
understand  that  the  ideas  of  the  real  char- 
acter of  sediments  and  the  indicators  of  sea- 
sonal change  which  are  quite  in  entirety  of 
more  recent  date,  would  have  been  **  old  grist " 
for  the  polar  mill. 

As  a  main  objective,  let  me  try  to  explain 
in  a  few  brief  paragraphs  for  the  sake  of  both 
botanists  and  geologists  the  nature  of  the 
paleobotanic  crux. 
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Primarily  the  Oretaceoua  floras  looked 
tropical,  and  it  has  been  difficult  to  read  any- 
thing else  into  them.  If  it  can  be  done  it 
will  require  long  and  elaborate  quantitatiTe 
study  of  the  phytologic  factors.  It  would 
however  be  early  to  say  there  are  no  cold 
scrub  forests  in  the  lower  Cretaceousy  and  I 
give  some  attention  to  this  subject  in  the 
current  April  number  of  the  Ameriean  Jour- 
ndl  of  Boiany.  Then  at  the  other  end  of  a 
long  record  stood  juxtaposed  the  dank  coastal 
fringes  of  coal  plants;  whence  the  long  series 
of  the  Permian,  Triassic  and  Jurassic,  found 
their  more  obvious  antecedents  in  warm 
climates  and  seemed  to  terminate  in  such. 
The  ginkgos  were  long  almost  the  only  ele- 
ment suggesting  interruption  to  the  all-tropic 
landscape^  with  the  fact  that  they  must  be  a 
very  great  i^lum,  hidden.  But  with  the 
cycads  dominant  and  certainly  tropical,  there 
was  no  open  sesame  to  a  broader  vista  for  the 
paleobotanist. 

Now  it  was  at  this  point  that  Nathorst  and 
Wieland,  using  the  words  of  the  excellent 
TJniversily  of  Glasgow  historian  of  botany, 
^  began  to  learn  something  about  the  cycads.'' 
It  was  foimd  that  these  had  flowers  with  the 
possibility  of  all  the  sex  variation  seen  in 
dicotyls,  and  stems  with  generalized  structura 
A  great  Cycadophy te  leaf  series  was  discerned 
resting  imder  more  than  a  suspicion  of  affinity 
to  1^  forerunners  of  the  angiosperms.  And 
presently  it  was  found  that  the  cycadeoid 
tjpe&  were  in  great  numbers  microphyllous, 
and  that  they  crossed  over  into  small  fern- 
like  leaves  called  Tcpniopteris,  etc  Next  the 
paleobotanists  seemed  as  if  by  common  con- 
sent to  see  side  by  side  with  the  ever  length- 
ening cycadeoid  record  a  great  ginkgoid 
phylum.  Within  but  a  few  fortunate  years 
of  investigation  types  of  scrub,  for  such  many 
of  the  cycadeoids  surely  are,  and  forest  ele- 
ments with  the  capacity  to  live  in  varied 
climates,  could  be  pointed  out  with  some 
degree  of  safety. 

But  as  a  bare  half  dozen  invertebrates  can 
not  flrmly  set  the  age  of  the  **  Cannonball 
shales,"  limited  series  of  animals  and  of 
plants  of  unfixed  affinity,  can  make  neither  a 


summer  nor  a  winter.  And  so  the  difficulties 
which  beset  the  work  on  fossil  plants  must  be 
met  serially. 

Meanwhile  as  paleobotanists  we  are  pecu- 
liarly indebted  to  Dr.  Knowlton  for  his 
splendid  Philippic  on  tropic  dimates.  It  was 
well  that  it  should  appear  in  this  time  of 
rapid  accumulation  of  new  facts,  at  least  as 
a  warning  against  the  grave  danger  of  an 
overburden  of  inference  in  the  guise  of  proven 
fact  Even  that  big  and  valuable  word 
diastrophism  might  suffer.  And  the  aggrad- 
ing of  the  continents,  with  their  reappearance, 
mountain  bulwarked  as  regularly  as  Ohladni 
figures,  might  fail  of  demonstration.  The 
Knowlton  defense  ha9  already  functioned  in 
bringing  out  the  two  accentuations  of  the 
value  of  the  physical  and  paleozoologic  factors 
herein  noted.  Yet,  the  lower-most  Oretaceous 
floras  of  the  mid-west  are  not  truly  tropic. 
We  may  doubt  if  there  is  a  single  North 
American  dicotyledonous  flora,  unless  it  be 
that  associated  with  the  Yicksburg  Oligocene, 
that  by  any  possibility  merits  the  term  trop- 
ical in  a  strict  sense.  ''Many  of  the  floras 
indicate  warmer  or  wetter  conditions  than 
now  prevail  in  correspondent  latitudes;  but 
most  are  far  from  tropical.'' 

All  evidence  must  eventually  be  coordinated, 
and  the  paleobotanists  will  lay  ears  to  the 
rocks.  To  use  exactly  the  witticism  of  Vol- 
taire, let  our  conchiferous  brethren  be  re- 
assured. 

G.  R.  Wieland 

HAVB  BIRDS  AN  ACUTE  SENSB  OP  SOUND 
LOCATION? 

There  can  be  little  doubt  that  the  drum 
membrane  picks  up  very  minute  energies  in 
the  form  of  sound  vibrations.  There  can  be 
no  question  that  a  certain  amount  of  the 
energy  impinging  on  the  outer  surface  of  the 
drum  membrane  passes  through  it  into  the 
air  of  a  cavum  tympani.  It  may  also  be  con- 
ceded that  energies  entering  the  middle  ear 
area  are  fairly  well  dampened  out  in  so  far  as 
a  reflection  back  toward  the  drum  membrane 
is  concerned.  This  is  true  for  the  mammals. 
The  bird,  however,  has  but  a  single  middle  ear 
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which  is  flanked  on  either  side  by  a  drum 
membrane.  The  energies  transmitted  to  the 
air  of  the  middle  ear  from  the  deep  surface 
of  one  drum  membrane  may  pass  directly  to 
the  deep  surface  of  the  other  membrane. 

The  ability  to  locate  a  sound  may  be  partly 
due  to  its  intensity.  It  may  also  be  due  to  a 
differential  registration  of  fundamental  and 
OTertones  on  the  two  sides.  A  pure  tone  may 
not  be  located.  Overtones  are  less  readily 
dampened  out  than  fundamentals  as  Mach's 
experiments  seem  to  indicate.  The  relation 
of  the  position  of  the  sound  source  to  the 
head-form  and  diffraction  into  the  two  ex- 
ternal canals  would  therefore  play  an  impor- 
tant role  in  relation  to  ^the  differential  regis- 
tration of  fundamental  and  overtones.  This 
was  I  believe  worked  out  in  part  by  Fite  of 
Princeton  University. 

It  would  seem  that  the  evidence  in  birds 
points  not  only  to  a  great  acuteness  in  hear- 
ing but  also  to  a  definite  ability  in  deter- 
mining the  direction  of  the  sound  source. 
This  in  spite  of  the  fact  that  birds  do  not 
possess  the  functional  auricle  of  the  mammal. 
If  it  be  true  that  the  sense  of  location  for 
sound  is  so  well  developed  in  owls,  wood- 
peckers and  possibly  robins,  then  a  special 
significance  may  be  attached  to  a  confluence 
of  the  middle  ear  cavities.  It  may  be  that  a 
more  definite  analysis  of  the  fundamental  and 
its  overtones  is  due  to  a  greater  efficiency  of 
the  two  drum  membranes  applied  to  a  single 
middle  ear. 

The  writer  will  appreciate  and  acknowledge 
any  direct  observational  data  on  this  prob- 
lem of  ihe  acuteness  of  hearing  in  birds  and 
in  particular  the  evidence  for  the  definiteness 
with  which  a  bird  may  locate  a  sound  ^source. 

A.  G.  POHLMAN 

St.  Loms  Ukivibsitt  School  or  Mzdicini 


QUOTATIONS 

SCIENTIFIC  ORGANIZATION 

Professor  W.  M.  Wheeler,  a  learned  and 
witty  American  biologist,  has  recently  ad- 
dressed a  genial  remonstrance  to  his  scientific 
fellow-citizens  on  their  devotion  to  resounding 


phrases.  His  remarks  deserve  a  wider  applica- 
tion, and  are  very  pertinent  to  ourselves.  The 
current  watchword  of  the  electa  he  says,  the 
'^  highbrow  "  toast  of  the  moment,  is  **  organi- 
zation." Wayward,  individual  pursuit  of 
knowledge  is  out  of  fashion.  It  is  distasteful 
to  the  bureaucratic  spirit  of  the  age,  it  tends 
to  overlapping  of  effort,  and  it  exalts  personal 
reputations,  possibly  and  regrettably  those  of 
obscure  unc^cial  people.  The  committee  is 
the  thing.  The  problem  must  be  set,  the  parts 
allotted,  the  results  received,  edited,  and  is- 
sued by  the  authority  of  men  sitting  round 
a  table.  There  must  be  sub-committees  and 
super-committees,  joint  committees  and  si>e- 
cial  committeea  How  else  shall  we  control 
genius,  encourage  mediocrityy  and  secure 
''  team-work "  ?  How  better  can  science 
present  a  respectable  front  to  governments  or 
offer  responsible  hands  for  grnmts-in-aid  ?  A 
detached  individual  is  an  unstable  creature  ; 
he  may  die,  xueglect  to  report,  get  off  the  lines, 
or  make  discoveries  of  a  very  upsetting  kind 
A  committee  is  safe;  its  existence  secures 
continuity  and  is  a  guarantee  against  the 
precipitate  production  of  uncomfortable 
truths.  But  the  professor  fears  that  the  child 
product  of  organization  is  organizers,  and 
that  in  elaborating  our  machinery  we  forget 
its  purpose.  Fortunately,  however,  mankind 
is  wiser  than  any  of  its  generations  and  has 
a  knack  of  creeping  out  of  the  hard  shells  it 
continues  to  secrete.  ''Organization"  is  the 
fad  of  to-day,  and  will  be  as  ephemeral  as  its 
predeoeBSors.  ''Oulture"  was  one  of  these. 
But  **  culture  "  died,  and  its  corrupt  body  be- 
came decadence  whan,  ceasing  to  be  a  mental 
attitude,  it  became  an  intonation  and  a  set  of 
opinions.  Progress  was  another;  but  that  has 
hardly  recovered  from  the  shock  of  the  war, 
which  gave  us  good  reason  to  distrust  some 
aspects  of  modem  civilization.  Now  even 
popular  preachers  find  it  safe  to  mock  at 
''progress."  The  truth  is  that  a  conception 
seldom  becomes  ciystaJlized  in  a  phrase  until 
it  has  outgrown  its  most  fertilizing  activity. 
Ideas  have  their  cycle  of  life;  they  are  bom 
of  the  great,  named  by  the  dull,  and  killed  by 
common  usage. — The  London  Times. 
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In  his  presidential  addreBs  (printed  in 
SciENCB  far  January  21  last)  before  the 
Zoological  Section  of  the  American  Aflsocia- 
tion  for  the  Advancement  of  Science  at  its 
Chicago  meeting  Professor  W.  M.  Wheeler 
discussed  the  subject  of  organization  in  re- 
search as  it  appears  to  a  biologist^  and  pointed 
out  some  of  the  dangers  attending  post-war 
efforts  in  this  direction.  He  mentioned  the 
array  of  instincts,  emotions,  and  interests  on 
which  the  activities  of  the  investigator  de- 
pend and  the  great  diversity  of  mental  apti- 
tude which  necessarily  accompanies  the  genius 
for  different  types  of  research.  Professor 
Wheeler  claims  that  any  organization  dealing 
with  research  should  refrain  carefully  from 
interfering  in  any  degree  with  the  free  ex- 
pression of  the  individual's  exceptional  apti- 
tudes in  his  own  way.  In  these  days  when 
the  amateur  in  scientific  research  is  passing 
we  need  to  beware  of  fettering  in  any  way  by 
government  or  other  interference  the  activities 
of  the  professional  scientific  man. — NtUure. 


SCIENTIFIC  BOOKS 

Catalogue  of  the  Coleopiera  of  America  North 

of  Mexico.  By  Charles  W.  Leno.  Pub- 
.    lished  by  John  D.   Sherman,  Jr.,  Mount 

Vernon,  N".  Y.,  1920.    Ppi  470 ;  large  octavo. 

I  don't  know  how  many  collectors  and  stu- 
dents of  Coleoptera  there  may  be  in  the 
United  States — certainly  not  so  many  as  in 
several  of  the  European  countries,  and  they 
are  probably  not  as  numerous  as  the  collectors 
of  Lepidoptera.  But  their  numbers  will  surely 
increase^  and  the  labors  of  the  present  stu- 
dents will  be  greatly  facilitated  by  the  appear- 
ance of  Mr.  Leog's  long-expected  and  thor- 
oughly admirable  catalogue. 

A  good,  up-to-date  catalogue  is  a  tremen- 
dous help  and  stimulus.  The  Coleoptera  of 
North  America  have  not  been  oomiirehen- 
sively  listed  since  the  American  Entomolog- 
ical Society  published  Henshaw's  list  in  1885, 
more  than  85  years  ago,  and  in  the  mean- 
time large  groups  have  been  comprehensively 
monographed,  the  scheme  of  classification  has 
been  modified  in  important  jMurticulars,  and 


the  names  of  genera  and  families  have  been 
changed,  while  the  number  of  described  spe- 
cies has  increased  from  a  little  over  nine 
thousand  to  a  little  less  than  nineteen  thou- 
sand. 

As  a  result  of  the  publication  of  this  cata- 
logue, the  American  Coleopterists  for  the  first 
time  in  many  years  know  for  the  moment  just 
where  they  stand.  And  what  a  joy  it  must 
be  to  them  I  And  what  a  relief  it  is  to  all 
general  entomologists  I  I  can  imagine  the 
veteran,  Samuel  Henshaw,  himself,  sitting  in 
the  Director's  Office  of  the  M.  C.  Z.  at  Cam- 
bridgev  heaving  a  deep  sigh  of  satisfaction 
and  saying  to  himself,  ''Good!  My  New 
England  consdence  is  at  rest.  What  I  looked 
forward  to  years  ago  is  done^  and  excellently 
done." 

There  are  catalogues  and  catalogues.  The 
best  ones  are  more  than  mere  lists,  but  none 
the  less  are  based  absolutely  on  the  literature 
and  do  not  reflect  too  much  the  individual 
views  of  the  specialist  author.  Such  is  the 
great  gynonymical  Catalogue  of  the  Coleop- 
tera of  the  World  by  Oemminger  &  Harold, 
and  such  is  the  present  catalogue  of  which  we 
writa  Its  publication  is  an  event!  It  is  a 
great  big  stepping  stone! 

One  like  the  writer,  who  knows  the  Coleop- 
tera only  in  a  general  way,  is  first  of  all  im- 
pressed by  the  excellent  make-up  of  the  cata- 
logue. It  is  printed  upon  excellent  paper; 
and  it  can  be  obtained  from  the  publishers  in 
a  very  good  binding.  The  topography  is  of  a 
high  character.  These,  however,  while  worthy 
of  especial  note,  are  only  adjuncts  to  the  main 
appreciation. 

One  who  is  not  familiar  with  the  enormous 
amoimt  of  work  which  has  been  done  by  clever 
men  of  many  countries,  will  not  in  the  least 
appreciate  the  difficulties  which  Mr.  Leng  had 
to  encounter.  Our  conception  of  the  general 
classification  of  the  Coleoptera  has  undergone 
fundamental  changes  from  the  LeConte  and 
Horn  classification  of  1883.  Many  new  char- 
acters have  been  used  by  subsequent  writers, 
and  advanced  schemes  of  classification,  based 
upon  these  new  elements,  have  been  proposed 
by  Lameere  in  Belgium,  Kolbe  and  Oangl- 
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bauer  in  Gkrmany,  and  Sharp  in  England, 
and  the  general  result  in  the  Ooleopterolog- 
ical  world  has  been  one  of  some  confusion. 
These  OTstems  down  to  the  present  time  hare 
not  been  thoroughly  adjusted  and  Mr.  Leng 
had  to  make  a  compromise.  This  difficult 
work  he  has  done  in  an  admirable  manner, 
as  I  am  told  by  my  expert  friends  and  asso- 
ciates, and  in  his  introduction  he  has  dis- 
cussed this  subject  at  length.  It  is  an  enor- 
mous iminrovement  upon  previously  published 
North  American  lists  from  the  fact  of  this 
painstaking  and  enlightening  discussion  which 
must  have  taken  an  enormous  amount  of 
work,  as  well  as  from  the  bibliographical 
references  to  original  descriptions  of  new 
species  and  genera  and  the  further  citation  of 
synopses  of  monographs  that  have  appeared. 
The  reference  ^stem  is  well  handled,  and  the 
bibliography,  covering  more  than  eighty  pages, 
is  remarkably  complete  and  well  arranged. 

Of  course,  as  one  uses  the  catalogue  from 
day  to  day  in  his  work,  points  will  be  brought 
out  which  might  suggest  improvements,  but 
none  have  occurred  to  me  in  turning  the 
pages.  Undoubtedly  certain  useful  changes 
have  occurred  to  the  author  and  his  colleagues 
in  reading  the  proofs,  but  in  the  conditions 
in  the  printing  trade  at  this  time  the  expense 
of  alterations  is  almost  prohibitory;  and  at 
any  rate  the  defects,  if  there  be  any,  must  be 
relatively  unimportant 

I  have  talked  with  several  of  my  associates 
who  are  intimately  familiar  with  this  group 
of  insects,  and  all  are  enthusiastic  in  their 
praise  of  the  book.  Mr.  Leng  gives  generous 
acknowledgment  of  assistance  from  such  au- 
thorities as  Messrs.  Davis,  Mutchler,  Schwarz, 
Barber,  Bequaert,  Schaeffer,  Lutz  and  Boving; 
and  the  fact  that  he  has  had  the  assistance  of 
these  men  intensifies  the  confidence  which  we 
must  have  in  his  work. 

Although  the  price  of  the  volume  seems 
high  ($10),  it  is  one  of  those  absolutely  in- 
dispensable things.  Every  entomologist  in- 
cluding the  economic  entomologist,  must  be 
able  to  consult  it;  and  all  libraries  must 
have  il 

The  reviewer  anticipates  with  assurance  a 


greatly  increased  interest  in  the  group  of 
beetles.  It  is  an  order  of  the  greatest  interest 
The  specimens  are  easily  collected  and  are 
easily  preserved.  Their  compact  form  and 
durable  structure  renders  them  much  more 
available  for  collections  than  any  other  group 
of  insects.  They  are  much  less  fragile  than 
the  others,  and,  while  they  apparently  lack  the 
esthetic  qualities  that  attract  people  to  butter- 
flies and  the  larger  moths,  their  structure  is 
beautifully  adapted  to  their  methods  of  life, 
and  they  offer  an  easy  field  for  the  study  of 
certain  aspects  of  broad  biological  problems. 

L.  O.  Howard 


NOTES  ON  METEOROLOGY  AND 
CLIMATOLOGY 

MKTEOROLOOr  AND  BALLOOK  RACING 

I  am  relieved  from  my  ansiety  hy  hearing  that 
the  adveniwrere  descended  weU;  .  .  .  that  they  had 
perfect  command  of  the  carriage,  descending  a$ 
they  pleaa'd  by  letting  eome  of  the  infiammable  air 
escape,  .  .  .  Had  the  wind  blown  fresh,  they  might 
have  gone  much  farther, — ^Franklin. 

The  InierfMiiofhol  Balloon  Race  of  1920,-- 
These  words  were  written  by  Benjamin 
Franklin  after  witnessing  one  of  the  first 
free-balloon  flights  at  Paris,  and  they  are  a 
quaint  epitome  of  the  sentiment  of  free- 
ballooning,  both  from  the  standpoint  of  the 
public  and  that  of  the  inlot  When  one  has 
seen  the  start  of  a  balloon  race,  with  the  great 
silk-skinned  bubles  rising  in  the  glow  of  the 
lowering  sun,  and  the  ballast  streaming  down 
from  the  baskets  like  slender  cascades  of  gold 
dust  then  he  may  well  appreciate  the  emotions 
of  Franklin  in  his  anxiety  for  the  safety  of 
the  balloonists  and  in  his  admiration  for  tlie 
skill  and  judgment  required  of  them.  But 
it  is  the  pilot  who  can  best  appreciate  the 
significance  of  the  last  statement — ^^had  the 
wind  blown  fresh,  they  might  have  gone  much 
farther." 

No  more  convincing  proof  of  this  can  be 
adduced  than  that  which  lies  in  the  distribu- 
tion of  landing  points  in  the  International 
Balloon  Bace  for  the  Gordon-Bennett  cup, 
which  started  from   Birmingham,   Alabama, 
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late  in  the  afternoon  of  October  28,  1920. 
The  balloons  which  departed  from  Birminif- 
ham  -within  half  an  hour  landed  at  yariona 
points  along  a  general  line  from  Mason  City, 
HL,  to  North  Hero  Island,  in  Lake  Oham- 
plain.  Why  did  the  Belgian  DeMuyter  land 
his  '^  glorious  Belgica"  (as  he  proudly  and 
affectionately  calls  it)^  in  Lake  Champlaiii, 
while  the  American,  French  and  Italian  en- 
tries were  struggling  with  adverse  weather  far 
to  the  west?  It  was  because  jDeMuyter  found 
the  level  where  the  ^  winds  blew  fresh." 

Mr.  Balph  Upson,  the  pilot  who  brought 
the  cup  from  Europe  to  America  in  1918,  has 
this  to  say  relative  to  the  role  of  meteorology 
in  balloon-racing': 

The  history  of  bollooa  roehig  up  to  the  present 
time  shows  eondusivsly  that  It  te  taking  on  more 
and  more  of  a  metoonologieal  eharaeter.  In  the 
past,  raiees  fanve  been  oeeasionally  won  by  mere 
praetieal  sldH  in  operation  of  the  balloon,  but  the 
time  when  this  is  possible  is  rapidly  fMhssing,  if 
indeed  it  has  not  aikreadj  passed.  In  the  future, 
meteoTolog&eal  knowledge  instead  of  being  a  sec- 
ondary factor  in  the  assets  of  a  team,  wdll  be  abso- 
lutely the  eotttroHing  f  aetor. 

But  llie  success  of  DeMuyter  did  not  lie 
alone  in  the  fact  that  he  is  a  meteorologist, 
and  that,  as  he  says,  he  made  a  careful  and 
critical  study  of  the  prevailing  types  of 
weather  in  the  United  States  during  the 
months  of  October  and  November:  it  was 
also,  and  largely,  because  he  was  able  to  take 
advantage  of  the  ^lendid  analyses  of  the 
conditions  in  the  upper-air  that  were  made  by 
the  United  States  Weather  Bureau  observer, 
Mr.  C.  O.  Andrus,  who  was  detailed  to  Bir- 
mingham to  make  upper-air  soimdings  for  the 
race.  Mr.  Andrus  has  written  an  article  in 
the  Monthly  Weather  Review  for  January, 
1921,'*  in  which  he  discusses  the  nature  of  the 

1  DeMuyter,  K,  "Gommextt  j'ai  gagn£  kt  ooope 
Gordon-Bennett,''  L'AerophOe,  December  1-15, 
1920,  pp.  366-367. 

sUpeon,  Balph  H.,  "Balloon  Badng— a  Game 
of  PraotacaH  Meteorology,"  Monthly  Weather  Be- 
view,  January,  1921,  pp.  6-7. 

•  "  Meteorological  Aspeets  of  the  Iiiternational 
Balloon  Baee  of  1920,"  pp.  8-10. 


service  rendered  to  the  aeronauts  and  the 
weather  conditions  occurring  before  and  at 
the  time  of  the  race.  One  of  the  most  strik- 
ing points  in  Mr.  Andrus'  discussion  is  the 
agreement  between  the  predicted  path  of  the 
balloons  and  the  actual  paths  they  followed. 
A  figure  is  given  showing  the  landing  points 
of  the  balloons  with  reegect  to  the  predicted 
path,  and  it  appears  tiiat  a  smooth  curve 
drawn  through  these  points  would  agree 
almost  exactly  with  the  predicted  coursa 
This  is  remarkable  whan  it  is  considered  that 
to  forecast  the  probable  routo  of  the  balloon, 
it  was  not  only  necessary  to  forecast  about 
two  days  in  advance,  but  also  to  take  into 
consideration  the  probable  behavior  of  the 
upper  winds  at  all  levels  during  that  time. 
Concerning  the  flights  in  general,  Mr.  Andrus 
says: 

The  baUoonists  took  off  from  Birmingham  just 
before  sunset  of  the  23d,  and  floated  north-north- 
weflttward  the  first  night  at  elevatijons  averaging  1 
kilometer.  During  the  foHo^dng  day  tiiey  made 
onflj  moderate  speed,  mostly  toward  the  north,  at 
varioiis  elevations.  The  following  night  wae  the 
emx;  at  that  time  <those  baUoondats  who  had  mads 
the  least  difltaaee  westwaard  had  entered  the  fresh- 
ening winds  lof  .the  soatheast  qoadnuit  of  a  low- 
ptessDirs  area  and  rapidly  spread  away  from  those 
pilofts  who  had  not  gained  (this  advantage.  Hie 
fljdi^  during  the  last  20  hours  wae  for  the  most 
pact  made  in  elouds  and  oeeaskmally  in  xain,  tiiese 
oondvtions  finaSly  requirisig  the  baBoonfists  to  de- 
scend. 

Upon  what  data  were  the  condusions  of  Mr. 
Andrus  based  ?  In  pcurt  upon  the  observations 
of  the  Weather  Bureau  stations,  both  aero- 
logical  and  surface,  these  data  being  tele- 
graphed to  Birmingham.  He  was  equipped 
with  apparatus  for  making  pilot  balloon  ob- 
servations, also.  But  what  is  quite  as  inter- 
esting is  that  he  interpreted  these  observa- 
tions in  the  light  of  the  studies  of  the  Nor- 
wegian meteorologist,  Bjerknes.  The  charm 
of  the  Bjerknesian  interpretation  is  that  it 
enables  one  to  get  a  more  satisfactory  three- 
dimensional  picture  of  the  processes  taking 
place  in  highs  and  lows  than  has  been  usual. 
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It  will  be  worth  while,  therefore,  in  these 
notes  to  give  the  salient  features  of  the 
Bjerknes  papers.^ 

The  Bjerknes  Lines  of  Discontinuity. — The 
changes  of  weather  which  are  associated  with 
the  passage  of  hiqhs  and  lows  in  the  tern- 
])erate  zone  are  found  to  depend  largely  upon 
a  line  of  discontinuity  which  marks  the 
boundary  between  polar  and  equatorial  air. 
In  an  individual  oyclone,  this  line  of  discon- 
tinuity consists  of  the  steering  line  and  the 
squall-  or  wind-shifty  line.  Considering  as 
large  a  portion  of  the  northern  hemisphere  as 
possible,  this  line  of  discontinuity  can  be 
traced  from  one  storm  to  another  so  that 
there  is  little  doubt  that  it  is  continuous 
around  the  world.  North  of  this  line  the  air 
is  that  which  '^  has  a  low  temx)erature  for  the 
latitude,  shows  great  dryness,  distinguishes 
itself  by  great  visibility,  and  has  a  prevailing 
motion  from  east  and  nortL  On  the  southern 
side  of  the  line,  the  tropical  origin  of  the  air 
is  recognized  by  the  corresponding  signs — its 
generally  \  higher  temperature,  its  greater 
humidily,  its  haziness  and  its  prevailing 
motion  from  west  and  south."  This  line  is 
called  the  polar-front  line. 

Sometimes  the  undulations  of  the  line  are 
such  as  to  cause  loops  which  may  represent 
the  cutting  off  from  the  parent  mass,  masses 
of  warm  or  cold  air  depending  upon  how  far 
north  JOT  south  the  tropical  or  polar  air  may 
extend.  If  the  warm  air  is  cut  off,  the 
cyclone  decreases  in  intensity  and  disappears; 
or,  in  the  case  of  a  new  outbreak  of  polar  air 
a  new  front  is  formed  behind  a  too  far  ad- 
vanced one;  isolated  masses  of  polar  air  are 
formed  at  lower  latitudes.  This  is  the  forma- 
tion of  great  anticyclones,  which  bring  good 
weather. 

.  4Bjerim»0,  J.,  "On  the  Struoture  of  MioYing 
CyakmeB,"  Monthly  Weather  Beview,  Ffibmavy, 

1919,  pp.  95-99;  "The  Staniotuire  of  the  Atoios- 
phere  when  Bain  is  Falling"  (abstract),  ihid., 
July,  1920,  p.  401;  Bjerknea,  V.,  "The  Meteorol- 
ogy of  the  Temperate  Zone  and  the  (General  At- 
mospheric Qirculation, "  ibid,,  January,  1921,  pp. 
1-3;  afppeared  also  in  Nature  (London),  June  24, 

1920,  pp.  522-^24. 


In  the  case  of  the  individual  oydone,  the 
phenomena  along  this  line  of  discontiDuity  are 
about  as  follows:  That  part  of  the  line  which 
lies  in  a  general  easterly  direction  from  the 
center  of  the  cyclone  is  known  as  the  steering- 
line.  South  of  it  the  air  is  moving  from  the 
south;  north  of  it  the  air  is  from  the  east 
Along  the  line  the  warm  southerly  air  rises 
over  the  denser  easterly  air.  Passing  through 
the  center  of  the  cyclone  the  line  eactends  off 
in  a  southwesterly  direction  and  forms  the 
western  boundary  of  the  warm  tongue  of 
southerly  air,  and  the  eastern  front  of  an  ad- 
vancing wedge  of  cooler  northwesterly  air. 
This  line  is  known  as  the  squall  line,  and  its 
passage  is  frequently  accompanied  by  consider- 
able violence,  with  thunderstorms  and  some- 
times tornadoes,  but  usually  with  only  a 
strong  blow,  a  rise  of  pressure,  a  drop  of  tem- 
perature, and,  of  course,  a  change  of  wind 
direction. 

It  was  on  the  basis  of  the  advance  of  these 
lines  of  discontinuity  that  Mr.  Andrus  was 
able  to  predict  the  i>ath  and  advise  the  bal- 
loonists  to  make  as  little  westerly  progress  as 
possible  during  the  first  night,  to  stay  as  far 
east  and  north  as  possible,  even  if  it  were  nec- 
essary to  disregard  the  usual  inractise  in  bal- 
looning of  staying  as  low  as  possible  to  avoid 
expenditure  of  ballast  early  in  the  race.  The 
wmner  followed  this  advice  and  had  landed 
in  Vermont  many  hours  before  the  others  who 
had  reached  no  greater  distance  than  Illinois 
and  lower  Michigan.  This  fact  demonstrates 
very  dearly  that,  as  Mr.  IJpson  frankly  CDn- 
fesses  and  as  Mr.  Andrus  emphatically  states, 
it  was  meteorology  that  won  the  race. 


C.  LeBoy  Meisinqer 


Washington,  D.  C. 


SPECIAL  ARTICLES 

THB   CATALYTIC   PROPERTIES   OF  THE 

RESPIRATORY   METALS* 

The  more  important  physical  and  chemical 
properties  of  the  respiratory  metals — iron, 
copper,  manganese  and  vanadium — ^have  long 

1  Oontributioiis  from  the  Bermuda  Biological 
Btatioa  for  Beseareh,  No.  123. 
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been  known.  Hitherto,  howeyer,  the  evident 
points  of  similarily  which  these  metals  pos- 
sess have  not  been  offered  to  explain  their 
sincrular  activity  in  respiration. 

In  the  first  place,  as  Griffiths'  has  pointed 
out,  the  atomic  weights  of  these  metals  differ 
very  slightly  from  one  another:  Mn=3  55; 
Cu  =  68;  Fe  =  65.9;  V  =  61.*  Is  such  a 
condition  purely  accidental,  or  does  it  indi- 
cate something  concerning  the  chemical 
affinities  of  the  proteins  with  which  these 
metals  are  associated!  It  should  be  noted 
also  that  the  valences  of  the  elements  in  ques- 
tion are  variable  to  an  unusual  deg^ree  (Cu, 
1-2;  Mn,  2-7;  Fe,  2-^;  V,  3-6).  So  marked 
a  degree  of  variation  may  be  without  theoret- 
ical significance,  yet  it  is  an  interesting  coin- 
cidence. These  metals  also  closely  approxi- 
mate one  another  in  specific  gravity.  In  ad- 
dition they  all  form  oxides  with  great  facility. 
But  perhaps  the  most  suggestive  property 
which  they  have  in  common  is  that  of 
catalysis. 

It  is  a  commonplace  of  inorganic  chemistry 
that  minute  amounts  of  iron  and  of  man- 
ganese hasten  many  reactions.  This  is  like- 
wise true  of  both  copper  and  vanadium.  But 
it  is  much  more  significant  that  these  same 
elements  also  have  a  very  profound  catalytic 
effect  upon  many  physiologrical  processes. 
One  part  of  manganese  in  one  million  greatly 
accelerates  the  growth  rate  of  Aspergrillus 
niger.^  Moreover,  the  salts  of  copper,  iron 
and  manganese  serve  as  powerful  catalaysers 
for  i)eroxides,  and  will  in  some  cases  replace 
the  enzyme  peroxidase.  Bertrand^  believed 
that  his  enzyme  'Maccase"  owed  its  activity 
to  manganese,  but  it  was  subsequently  shown 
by  Bach*  that  iron  could  take  the  place  of 

*"Bespiratory  ProteWs,"  London,  1877,  p.  60. 

s Since  Griffith's  work,  vanadium  has  been  de- 
•eribed  by  Henze  (1911-12,  ZeiU,  phytiol.  Chem., 
72,  494;  79,  ^5)  for  the  blood  of  asddians.  The 
writer  includes  it,  therefore,  wit&  the  list  of 
OriiOths. 

«Bertrand,  0.  B.,  Acad.  6<u.,  Paris,  1912,  154, 
381. 

8  C.  B.  Acad.  Sci.,  Paris,  1897,  124,  1032. 

•  Chem.  Berichte,  1910,  43,  864. 


manganese  without  altering  the  activity  of 
^laccase."^  This  latter  fact  serves  as  a 
striking  parallel  to  the  replacement  of  iron 
by  copper  and  manganese  in  certain  of  the 
respiratory  pigments.  But  this  parallel  may 
be  pushed  still  further.  When  acting  upon 
peroxides,  *  these  metals  are  serving  in  the 
capacity  of  catalysts.  Now,  it  is  not  wholly 
impossible  that  the  respiratory  metals  serve  in 
the  same  way. 

Alsberg  and  Clark*  believe  that  the  copper 
of  hsemoi^anin  acts  as  a  catalyst  for  oxygen, 
and  if  this  be  the  case,  the  oxygen  would  be 
more  readily  given  off  to  such  acceptors  as 
are  present  in  the  tissues,  thus  making 
hsDmocyanin  in  reality  analogous  to  a  per- 
oxide-peroxidase  system.  As  for  vanadium, 
Hecht*  holds  (on  the  grounds  of  the  relatively 
low  binding  power  for  oxygen  which  "Winter- 
stein^^  rerports  for  ascidian  blood>  that  vana- 
dium, too,  probably  serves  the  role  of  catalyst 
in  the  blood  of  tunicates.  Also,  from  the 
description  which  Griffiths^^  gives  of  his  pin- 
naglobin,^'  it  is  not  at  all  impossible  that  the 
manganese  of  this  pigment  serves  in  a  sim- 
ilar capacity.  The  fact  that  the  metals  are 
always  present  in  very  small  quantities  fur- 
ther strengthens  the  catalyst  hypothesis. 
Hsmoi^anin,  which  has  a  molecular  weight 
of  18.762  (Griffiths),  has  in  its  molecule  only 
63.6  gram  molecules  of  copper.  Further- 
more, one  should  recall  that  in  certain  slug- 
gish animals  respiratory  pigments  are  present 
which  are  not  associated  with  any  oxidizing 
metals.  These  have  been  investigated  exten- 
sively by  Griffiths,^*  and  are  called  by  him 
achroglobins.  An  a-achroglobin  is  found  in  a 
limpet,  Patella  vulgata,  and  a  )9-achroglobin 
in  chitons.    A  y-achroblobin  was  described  for 

TBaylifls,  "Principles  of  Gen.  Physiol.,"  1918, 
London,  p.  585. 

«  Jour.  Biol.  Chem.,  1914,  19,  503. 

•  Amer.  Jow.  Fhyeiol,  1918,  40,  165. 

10  Biochem.  Zeits.,  1909,  19,  384. 

ii"Beapiratory  Proteids,"  London,  1897. 

ISA  respiratory  protein  contadning  manganese. 
It  was  first  isolated  from  Firma  squamosa,  from 
which  it  derives  its  name. 

""Bespiratory  Proteids,"  London,  1897. 
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ascidians,  but  the  presence  of  vanadium  in 
asaooiation  with  the  proteid  escaped  Oriffith's 
observation.  Whether  non-metallic  respiratory 
pigments  represent  degeneration,  or  whether 
ihej  are  phylogenetic  predecessors  of  metal- 
lic pigments,  is  difficult  to  decide;  but  their 
presence  in  the  animal  kingdom  chows  that 
the  function  of  oxygenation  is  not  dependent 
upon  the  presence  of  a  metal  in  the  pigment 
molecule— a  fact  which  gives  strong  indica- 
tion that  the  association  with  metals  was 
occasioned  by  the  need  of  a  greater  capacity 
for  ready  oxidation  and  reduction,  the  need, 
that  is,  of  a  catalyst 

John  F.  Fulton,  Jr. 
Habvabd  Univxrsitt 

THB    INFLUENCB   OF    HEAT   AND    OXIDATION 
UPON  THE  NUTRITIVE  AND  ANTISCOR- 
BUTIC PROPERTIES  OF  COW'S  MILK> 

In  a  recent  paper^  from  the  Minnesota  Ex- 
periment Station  we  submitted  data  which 
indicated  that  the  nutritive  and  antiscorbutic 
properties  of  cow's  milk  are  dependent  upon 
the  nature  of  the  feeding  materials  which 
constitute  the  dairy  ration. 

In  April,  1920,  a  series  of  studies  was 
initiated  with  the  view  of  ascertaining  the  in- 
fluence of  heat  upon  the  nutritive  properties 
and  the  antiscorbutic  potency  of  milk.  The 
experimental  milk  used  in  these  studies  was 
obtained  from  an  Ayershire  cow  fed  upon  a 
ration  composed  of  the  same  lypes  of  feeding 
materials  throughout  the  experimental  period. 
By  this  method  it  was  hoped  that  we  might 
eliminate  fluctuations  in  the  vitamine  content 
of  the  dairy  ration  and  thereby  reduce  to  a 
minimimi  any  variations  in  the  nutritive 
properties  of  the  milk. 

In  these  studies  we  have  used  a  total  of  163 
guinea  pigs,  and  control  groups  were  included 
in  each  series.  In  the  flrst  series  of  experi- 
ments  it  was  found   that  boiled  milk   was 

1  Published  with  the  appr<y7sl  of  the  director  as 
Paper  No.  247,  of  the  Journal  Series  of  the  Min- 
nesota Agricultural  Experiment  Station. 

2Datcheir,  B.  A,  Eekles,  C.  H.,  Dahle,  C.  D., 
Mead,  S.  W.,  and  Schaefer,  O.  G.,  J.  Biol  Chem,, 
XLV.,  119-132,  December,  1920. 


practically  equal,  in  nutritive  properties,  to 
the  unheated  raw  milk.  The  pasteurixed 
milk,  heated  at  US'"  F.  for  80  minutes,  pro- 
duced scurvy  very  quickly  and  all  of  the 
animals  died  in  a  very  short  time.  Examina- 
tion revealed  the  fact  that  the  pasteurized 
milks  had  been  stirred  rather  violently  with 
motor-driven  propellors,  while  the  boiled  milk 
had  not  been  stirred  mechanically.  This  led 
us  to  believe  that  oxidation  had  occurred  in 
the  pasteurized  milks  due  to  the  intimate  con- 
tact  of  air  with  the  milk  particles.  Oonse- 
quently,  many  new  animals  have  been  added 
with  the  result  that  we  have  been  able  to  show 
that  the  nutritive  and  antiscorbutic  proper^ 
ties  of  cow's  milk  are  destroyed  by  oxidation. 
Some  destruction  occurs  when  air  is  bubbled 
through  milk  at  145"*  F.  for  80  minutes,  but 
the  destruction  is  much  more  marked  when 
oxygen  or  hydrogen  peroxide  is  tised.  Oxy- 
gen and  hydrogen  peroxide  will  destroy  the 
antiscorbutic  accessory  at  room  temperature 
although  the  destructive  action  is  hastened 
as  the  temperature  increases.  Milk  may  be 
pasteurized  in  dosed  vessels  or  boiled  in  the 
open  air  without  appearing  to  lose  its  nutri* 
tive  and  antiscorbutic  properties  when  fed  to 
guinea  pigs.  When  carbon  dioxide  is  bub- 
bled through  the  milk,  it  compares  very  favor- 
ably in  nutritive  properties  with  the  raw  milk. 
Our  work,  now  in  progress,  on  orange  juice 
shows  that  the  antiscorbutic  properties  are 
not  destroyed  by  boiling  for  30  minutes.  At 
least,  if  destruction  occurs  it  is  not  discern- 
ible with  the  methods  employed.  Hydrogen 
peroxide  destroys  the  antiscorbutic  factor  in 
orange  juice  at  room  temperature,  and  the 
speed  of  the  oxidation  is  hastened  as  the 
temperature  increases.  Oxidation  would  ap- 
pear to  be  a  more  important  factor  than  heat- 
ing as  far  as  the  nutritive  and  antiscorbutic 
properties  of  milk  are  concerned. 

Edla  V.  Anderson, 
H.  Adams  Dutcher, 

C.    n.    ECKLES, 

J.  W.  Wilbur 

MiNNXSOTA  EXFXBIHXKT  STATION, 

XJNivxRsnT  Paric,  St.  Paul 


Digitized  by 


Google 


SCIENCE— ADVERTISEMENTS 


iz 


CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

Rtst  Avenue  and  Twent^ighth  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y. 


(Uestern  Reserve  Unipersiiy 

SdMOlormediclMe 

Onty  Medicai  School  in  the  City 
of  CleveUmd 

Admits  only  college  degree  students  and 
seniors  in  absentia. 

Excellent  laboratories  and  facilities  for 
research  and  advanced  work. 

Large  clinical  material.  Sole  medical 
control  of  Lakeside,  City,  Charity  and  Mater- 
nity Hospitals,  and  Babies  Dispensary. 
Clinical  Clerk  Services  and  individual  in- 
stmction. 

Wide  choice  of  hospital  appointments  for 
all  graduates. 

Fifth  optional  year  leading  to  A.  M.  in 
Medicine. 

Vacation  courses  facilitating  transfer  of 
advanced  students. 

Session  opens  September  29,  1921,  closes 
June  15,  1922.    Tuition,  1250.00. 

Far  eatatogua,  inf&rmaHon  and  apptteaHon 
Monks,  addrmsM 


Johns  Hopkins  University 

Medical  School 

1b«lC0dlo«]8Qhool!stBlnUgnl  Part  of  the  UnlTMiltj  sad 
Is  la  oloM  Afllistton  withibe  Johns  Hopkina  Hospital 

ADMISSION 

Ouidldatea  for  admiiBioii  mart  be  gxadnatfla  of  apprOTod 
ooUegea  or  sdentiflc  ichoob  with  at  leart  two  real's  inrtiurtlon, 
inolading  laboratory  work,  in  Cbemlrtrj,  and  one  jear  each  in 
phjaica  and  biologr,  together  with  eridenoe  of  a  reading  knowl- 
edge of  French  and  German. 

Eaeh  olaii  is  limited  to  90  rtndenta,  men  and  women  being 
admitted  on  the  aame  terma.-  fecqC  fa  uMumaL  tkreuMMicmen, 
mpMeaUom  for  admtttUm  wOl  noiUetmtUUred  ofUr  Juku  UL 

li  Taeaneiee  oeeor,  atodenU  from  other  instttntiona  dertring 
•dTaneed  atending  may  beadmitted  to  the  aeoond  orthiid  year 
proTlded  they  raUUl  all  of  oar  requirementa  and  present  es. 
oaptlonal  qnalilteatlona. 


INSTRUCTION 


Tlie  aeademie  year  begins  the  Taesday  nearert  Oetober  1  and 
loaea  the  third  Taesdar  in  Jane.    The  coarse  of  inrtioeton, 
oeouplee  foar  jears  and  especial  emphaala  is  laid  apon  prao- 
^'^thehOwzatoriesbintbewaidsof  theHospitafaad 


Meal  work  in  * 

In  the  Dispensary. 

TUITION 

Tlie  charge  for  toitlon  is  9200  per  annnm,  payable  in  three 
Instalmenta.  There  are  no  extra  feea  except  for  rental  of  micro* 
aoope,  certain  ezpenelTe  sapplies,  and  laboratory  breakage. 

The  annoal  annoanoement  and  Mipiicatioa  blanks  may  be 
sUalned  by  addxesaing  the 

Dean  of  the  Johna  Hopklaa  Medics  School 
Waahincton  and  MoBmsent  Sta.      BALTIMORK,  M.  D 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  Taceday.  Jane  6th,  and  ending  Thoiaday,  Jaly 
16th,  a  cottzse  in  medical  dlanoais,  Indndlng  laboratory  exex^ 
daee  in  clinical  patholosy  ana  demonstrations  In  pathological 
anatomy,  will  be  oftreoT  The  coarw  will  be  limited  to  twenty 
stadents,  fee  9100.  Applications  shoald  be  made  to  the  Dean's 
OAee. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

iMatahlimhed  in  1834) 

ADMISBION  t  All  students  entering  the  Preshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  (General  and  Organic),  Physica  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 


COHBINED  COUBSSS:  Premedicaloonrseof  two 
3rearsis  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  aad 
Graduate  School  of  Medicine  also. 

Wemen  mdmitted  to  mil  8eboolM  of  the 
College  of  Medicine 

Por  bulletins  and  all  other  information,  addrcia 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La, 
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Northwestern  University 
Nledical  School 

Situated  in  Chioago  in  oloee  proximity  to  important 
Hoqpitala  with  an  abundanoe  of  clinioal  materiaL 

Admiicion  RetnirMnanta— Two  sreanof  CoUeee  eredit 
including  |a  satiflf aotory  course  jbi  Physics,  Chedoiistiy , 
Biology  or  Zoology,  and  French  or  Qeiman* 

CouTM  of  Study — leading  to  the  degree  of  Doctor  of 
Medicine— Four  srears  in  the  Medical  School  and  a 
fifth  year  either  as  Interne  in  an  approved  hospital 
or  deyoted  to  reseuoh  in  some  bianch  of  Medical 
Sdenoe. 

Graduate  Initmetion — in  courses  leading  to  the  degree 
of  Master  of  Arts  or  Doctor  of  Philosophy. 

Research  Foundation — ^The  James  A.  Patten  Endow* 
ment  for  Beseareh  affords  unusual  opportunities  for 
advanced  students  of  Medical  Science  to  pursue 
special  investigations. 

Research  FeUowships — Four  fellowships  of  the  value 
of  $500  each  are  awarded  annually  to  promote 
scholariy  research. 

Tuition  Feea— The  tuition  fee  for  undergraduate  eta* 
dents  is  $180.00  a  year. 

For  information  address 

C.  W.  PATTERSON,  Registrar 
•4*1  ••Mlii  Oaarbora  ttft    Cblcag*,  llllacis 


Yale  University 

SCHOOL  OF  MEDICINE 

Affilisted  %ritfa  the  New  HavMi  Hoipiul 
snd  New  Hsvso  Ditpenssiy 

109th  SesMon 

Reoiganixsd  oo  s  full-lime  bsMs 

Entrance  Requirementt :  A  minimtim 
of  two  years  (or  its  equivalent)  of  college 
including  general  biology,  physics,  general 
and  organic  chemistiy,  physical  chemistry 
or  laboratory  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FACnJTIES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE     TO     MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  is 
limited,  applications  must  be  made  before 
June  1 5. 

Dean,  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


Marine  Biological  Laboratory 

Woods  Bote,  MtM. 


INVESTIGATION 
Eatir*  Y«*r 


INSTRUCTION 
1921 


Facilities  for  reteuoh  in  Zoology, 
BmbryologT,  Phjtiolonr,  and  Bot- 
any. Elgn^-foor  pxirate  labora- 
toriea,  $100  each  for  not  orer  three 
montha.  Thirty  tables  are  arail- 
able  for  beginners  in  research  who 
desire  to  work  under  the  direction 
of  members  of  the  staff.  The  fee 
for  each  a  table  is  SSO.OO. 

Coanes  of  laboratory  instmotion 
with  lectures  are  oflbred  in  InTerto- 
brate  Zoology,  Protosoologr.  Em- 
bryology. Fnysiology  and  Morph- 
oloffy  ana  Taxonomy  of  the  Aloe. 
Each  coarse  requires  the  ftill  Ume 
of  the  student.  ree,S76.  A  lecture 
course  on  the  Philosophical  Aspects 
of  Biology  snd  Allied  Sciences  is 


SUPPLY 

DEPARTMENT 

OpM  lk«  ErnOn  Ymt 


Animals  and  plants,  presenred,  Ut^ 
ing,  and  in  emoryonio  stsges.  Pre- 
seired  material  of  all  types  of 
animals  and  of  Algae,  Funn,  LiTei^ 
worts  and  Mosses  ftiniisned  for 
dasswork,  or  for  the  museum.  Li  7- 
ing  material  famished  in  season  as 
oraered.  Microscopic  slides  in 
Zoology,  Botany,  Histology,  Bac- 
teriology* Price  lists  of  Zoological 
and  Botanical  material  and  Micro- 
scopic Slides  sent  on  application. 
State  which  is  desired.  For  price 
lists  and  all  information  regarding 
material,  address 

GEO.  M.  GRAY.  Cuntor.  Woods  Hol«,  Hms. 

The  annual  announeemcnt  will  be  sent  on  application  to  The 
Dlreotor,  Marine  Biological  Laboratory,  Woods  Hole,  Mass. 
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New  type  doable  walled  Thelco  Oven 

Automatical^  ooottoOed. 

Modatataly  pooid  m  that  no  Labocatotjr 
naad  b«  without  on*. 

WHffar  OaicHXIm  LKTotra 

MaanfMMifad  by 

The  Theraio  Electric  Instrument  Co. 

S  JohDMO  StTMt  NEWARK,  N.  J. 
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New    Books    Thai    Have    a    Message   For    You 
Hygiene 


lr..J?^J,"*,.T*^/'»  ^^^'  ^^0'-  ^  BloloRy  and 
Public  Health,  Mass.  Institute  of  Technology: 
Chapteps  by  Dean  Rice.  Tuft*  Dental  College; 
Introduction  by  Wm.  T.  8ed«wl«ik,  8e.D..  Prof, 
of  Biolosy  and  Public  Health.  Mass.  Institute  of 
Technolofiry.     400  paffes,  62  illustrations.     Price. 

«loth    9^M 

Turner  has  written  a  book  on  hygiene  along 
entirely  new  lines  and  it  is  different  ftom  any- 
thing heretofore  published.  A  Taluable  book 
for  dentists,  physicians,  public  health  workers, 
and  teachers  in  colleges. 


Practical  Chemical  Analysis 
of  Blood 

By  Victor  C.  Myers*  MJL^  Ph.D..  Prof,  of  Patho- 
logical Chemistry,  N.  Y.  Post-Graduate  Medical 
School  and  Hospital.  125  pages,  7  x  10,  with  18 
illustrations.     Price,  cloth 9SJ0O 

Myers  presents  a  discussion  of  the  chemical 
blood  determinations  which  have  been  found  of 
definite  value  in  the  treatment  and  diagnosis 
of  disease.  Complete  literature  references, 
some  quantitative  urine  methods,  and  lists  of 
standard  solutions  and  reagents  are  given. 


Epidemic  Respiratory 
Disease 

By  E.  li.  Ople,  M.D.,  Washington  University  Med. 
School:  ^UDCs  C.  Small,  1I.D.,  Fnuaels  G.  Blake^ 
MJJ^  Tkomum  M.  RiTers,  ILD.     402  pages,  «  x  •. 

SS  illustrations.     Price,  doth.  


A  complete  discussion  of  the  pneumonias  and 
other  infections  of  the  respiratory  tract  accom- 
panying influenzal  and  measles,  prepared  under 
Surgeon-Oeneral's  direction  in  leading  army 
camps. 


Wassermann  Test 


s  F.  ends,  M.D.,  M.A^  FJL.as.,  Lieut- 
A.;  Prof,  of  Bact,  Paras.,  and  Prev. 


By  Charles  F. 

CoL,  U.  a  A; ^^  ^^,  * 

Med.  Army  Medical  School,  etc.  2nd  revised  en- 
larged edition.  279  pages,  illustrated  with  color 
plates.    Price,  cloth,  6x9 94.S6 

Includes  the  modification  of  the  complement- 
fixation  test  for  syphilis  adopted  by  U.  8.  Public 
Health  Service  Laboratory.  Used  by  the  Sur- 
geon-General in  the  hospitals  of  the  U.  S.  P.  H. 
Service.   Entirely  rewritten  and  revised. 


Blood  and  Urine  Chemistry 

Jy  *•  B.  H.  Gnidwohl,  M.D.,  Director  of  thA 
Gradwohl  Laboratories,  Chioalo  and  St  iTftuU? 
?nd*5.'°i  °,Ji\^«  Pasteur  InsufuV  of  It!  lSS  I'; 
and  A.  J.  Blalvas.  formerly  Assistant  in  Chemi- 
cal Laboratory.  St.  Luke's  Hospital.  N^wYo^k 
Jifo^Jfi?;  «^S:  76  text  lllustfatfona  and  fou; 
fargSd.^^"^?iV«c1S?S"   ^"*^^°^'    '•^^^-^   --^   -- 


This  second  edition  represents  the  accumulated 
literature  of  the  past  three  years  on  blood  and 
urine  chemistry  both  as  regards  technic  and 
interpretations. 

Physiological  Chemistry 

By  8ldB«r  W-  ^»«t  M^^  Trinity  College.  Cam- 
bridge,  England.  Introduction  by  Prof!  F  O 
HopklBS,  BLB..  D^e..  F.R.C.P.,  Profes^  of  Bl?: 
chemistry.  Trinity  College,  Cambridge:  S60 
!?S!fA  5HX  8%,  illustrated.  6th  edition,  en- 
larged.     Price,  cloth .fCSO 

New  fifth  edition,  completely  revised.  The 
book  is  practical— the  text  was  worked  out 
step  by  step  at  the  laboratory  bench  at  Cam- 
bridge University,  England.  Modern  methods 
of  biochemistry  are  given. 

Physiological  Chemistry 

STtS:  ''i  T'  ^•^t'Jff"**,"-'^-  -^Mistant  Professor 
®i  Physiological  Chemistry  in  the  Medical  School 
of  the  University  of  Minnesota.  828  paffes.  6x9. 
with       illustrations.         Silk       cloth       binding! 

"^*«®    9XVi 

Covers  the  general  field  of  physiological  chem- 
istry. Gives  a  clear  idea  of  the  properties  of 
the  compounds  that  are  physiologically  im- 
portant, the  action  of  the  enzymes,  composition 
of  some  common  foods  and  important  tissues, 
composition  and  analysis  of  urine,  and  review 
of  present  status  of  metabolism.  Including 
laboratory  work  with  experiments. 

Selected  Lectures  and  Essays 

Including  Ligaments— Their  Nature  and  Mor- 
phology. By  Sir  John  Bland- Sutton,  F.R.C.89 
lilfcD.*  London.  Fourth  revised  edition.  820 
pages,  with  111  beautiffil  and  original  Illustra- 
tions.    Price,  cloth 94JM 

The  classic  lectures  and  essagrs  of  the  famous 
surgeon,  Bland^utton,  covering  such  subjects 
as  gizzards,  ulcers,  injuries  to  the  heart,  hernia 
of  uterus  in  men  and  women,  tubal  pregnancy* 
mastoid  teeth,  circumcision,  atrocities  of  war, 
science  of  bull-ring,  pulpue,  medicine  and  the 
Bible,  ligaments,  slings,  pulleys,  legs,  wings, 
flippers,  muscles  of  the  orbit,  etc. 


CF  Tra  sk^nld  •rder  eoplca  of  tkcM  taapertnnt  books  today  throvsrh  roar  bookseUev  ov 
tho  pabllakcTO.    Also  vovMst  a  eoyy  of  mir  eomptote  entnlosne  af  modloO,  den- 

pnbUeatlona.    Mention  ^  Seicnee  < 


THE  Ce  Ve  MOSBY  COMPANY    -    -    Publishers 

801-809  HetropoUtaii  Btdldlnx        ...        ST.  LOUIS,  HO. 
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The  Silverman  lUummator 

'*A  New  Bye  for  the  MieroBeope" 

a— SImws  more  detoiL 

b— Pieaents  •  olearev  and 
better  defined  piotare 
to  the  eje  uid  the 
Cftmexm. 

0— Prodnoes  eeTeral  norel 
methods  of  ill«mln»- 
Uon. 

d>-teTe    Tery  mneh  Tain* 


fr— Prevents  eje  strain,  eye 
fktigaa  and  brain  Ug. 

f— Can  be  lowered  Into  deep, 
hollow  objects. 

9— GlTea  excellent  results 
for  rerj  low  power 
work,  also  higher  mag- 
nifications, and  in  oil 
immersion  work. 

h — Can  be  used  with  any 
microscope,  ordinary  or 
binocular. 

A  smsll  ciicolar  tube  lamp  sarroonds  the  obJeetiTe  and 
fhmlshes  diflhsed  and  aniform  illnmination  directly 
where  it  is  needed. 

For  sale  t>x  all  tlie  l»etter  dealers 

Writm  for  Bmiimiim  48-B 

LUDWIG  HOMMEL  &  CO. 

530534  F«rBMido  St.  Pitldbnr«h,  Pa. 


Natural  History  Material 

ZOOLOGY             MINERALOGY 

We  have  been  handling  Natural  HUtorj 
Material  of  all  kinds  for  the  past  fiftjr  years, 
and  so  have  accumulated  a  rtrj  complete 
stock.    Our  prices  are  as  low  as  the  quality 
of  the  specimens  will  permit.    We  are  con- 
stantly preparing  circulars  and  price  lists 
covering  our  material  in  the  different  branches, 
which  we  will  be  pleased  to  send  free  of 
charge  to  the  readers  of  Science. 

Same  cf  owr  recent  chctdars: 
8-121  Rare  Bird  Skins 
S-122  Mounted  Bird  Skins 
S-98    Materialfor  Dissection 
S-123  Philippins  Land  Sheila 
S-120  Special  MineraU 
S-110  Complete  Trilobites 
S-111  Jurassic  Fossils 
S-119  Cretaceous  Fossils 

CONCHOLOGY            GEOLOGY 

Naturalists'  Supplies 

We  carrj  a  steck  f er  pronpt  UHwtrj 

L  Collecting  Utensils. 
IL  Breeding  Apparatus  and  Cages  for  Lhring 

IIL  Preparing  and  Presenring  UtensOi. 
IV.  Cabinets  and  Insect  Cases. 

VI.  Botanists'  Supplies. 

VIL  Ezploren'  and  Collectors'  Camp  Outfits. 
VIIL  Miscellaneous  NaturalisU*  Supplies. 

IX.  OobgisU'  Supplies. 

X.  Aquaria. 

XI.  Books  and  Publications. 
XII.  Chemicals 

K-S  Mnssna  CabiasU  of  Glass  sad  Metal 
RewIltastntsdBielocical  CMalogM  wffi  be  seat  ftrae 

Ward's  Natural  Science 
Establishment 

College  Ave.          Rochester,  N.  Y. 

THE  KNY-SCHEERER  CORPORATION 

D«pt.efNatWttlSciMM«           4C4-410  W.  27lk  St 
G.La«al.PIU>.                      NMrYetkCllF 
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COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

IMMBDIATB  DBLIVBRIBS. 
ASK  FOR  CATALOGUE  Itt. 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION    INSTRUMENTS 

636-640  EAST  STATE  STREET 

Central  Slactrieal  Syitem  of  Compton  Bloctrometcf 


TRENTON,  N.  J. 


Properly  Seasoned 
Woods 

In  the  making  of  Table  Tops  for 
Laboratorj  Famiiare,  the  proper  dry- 
ing and  tempering  of  selected  wooda  is 
of  the  greatest  importance. 

Kewaunee  Tops  are  constructed  of 
Wisconsin  hard  woods,  weather-cured 
for  at  least  two  years,  then  kiln-dried 
and  tempered  for  a  long  time.  It  is 
the  same  method  employed  by  the  old 
masters  in  the  preparation  of  woods  for 
line  old  ftamitnie.    It  costs  much  more 

than  the '^modern  rapid-flre"  way-but      Kewaunee  Bloloffj   Laboratory  Table,  No.  1009.    SpeciaDy  adapted 
it  is  one  reason  why  Kewaunee  stands  for  schools  where  sections  are  numerous, 

supreme  in  endurance 

Kewaunee  Laboratory  Furniture 

U  used  by  thousande  of  Schools  all  over  America.    It  is  selected  where  the  highest  educational  stand- 
ards in  equipment  are  obeerved.     If  interested  in  equipment  for 

Physics,  Chemistrr,  Biologjr.  Agriculture,  Electricity,  Domestic  Science  or  Art,  Manual  Training  or  Kindergarten  work 
in  your  school— ask  for  the  Kewaunee  Book.    It  is  free.    Address  all  inquiries  to  the  fsotory  at  Ken 


115  UhcoIb  St.       KewauoM,  Wis. 

BRAVOH  OFnOES : 
CHICAGO       DALLAS  LITTLE  BOCK  KANSAS  CITY  SPOKANE  DENYEB  MINNEAPOLIS 

ALEXANDRIA,  LA.         ATLANTA  LOS  ANGELES  OKLAHOMA  aTT  JACKSON  COLUMBUS 
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Reading  Deyice 
f or  ThermoBeten 

C1S68»  (4.00 
Send  for  Catalog 


Our  Laboratory  Spectrometers 

Are  sold  in  competition  with  instniments  of  European  make 
to  many  of  the  beet  laboratoriee  througliout  the  irorkL 

WM.  QAERTNER  AND  CO. 

Physicsl  sod  Astronomical  Instrmnents 
5345-49  Lake  Park  Avenue  CHICAOO 


Eastman  Organic  Chemicals 

TOURING  the  past  month  the  following  chemicals  have 
become  available: 

981  *  d-Bromopropionic  Acid  973     Ethylene  Bromohydrin 

977  *  d-Bromo-n-valeric  Acid       '     976     Ethyl  Lactate 

980     Dichloroacetic  Acid  982  *  5-Methylbenzoxazole 

978  *  Diphenylhydrazine  993  *  Methyl  m-Nitrobenzoate 

995  *  Ethyl  Bromoacetate  979  *  p-Nitrophenylhydrazine  HCL 

994  *  Ethyl  d-Bromo-n-butyrate       989  *  Triphenylchloromethane 
988  *  Ethyl  d-Bromo-n-valerate        975  *  Undecylenic  Acid 

Of  the  above  list  all  those  distinguished  by  an  asterisk  have  been  pre- 
pared or  purified  in  our  laboratory. 

EASTMAN  KODAK  COMPANY 

Research  Laboratory  Rochester,  N.  Y. 
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Nbw  SBAnBB 

Vol.  T«ni,  Na  1876 


Friday,  May  13,  1921 


SoroLB  C0PIX8,  10  Ots. 
AKKITAL  SVBSCBIPTIOir,  16.00 


New  BlakistonVooks 


lUustratioiiB. 

e88or  of  Pre- 

•D,  M.B.C.P. 

on  Beclama- 

Ministry  of 

.C.B.,  M.D. 


OOUJS  AND  GBEENWOOD.     The  Healtb  of  the  Industilal 
Oetayo.    Cloth,  $7.00  Postpaid.    Bj  Edoab  L.  Colus,  M.D., 
Tentive  Medicine,  Welsh  National  School  of  Medicine;  and  Maj^ 
(Lond.),  Member  Indnstrial  Fatigue  Research  Board,  London;  W 
mation  of  the  Disabled  by  Abthub  J.  Collis,  M.D.,  Medical  Sn 
Pensions  Hospital  (England),  and  an  Introduction  by  Gk^gb 
(Lond.). 

HOOD  Ain)  OABPENTEB.  t  Textbook  of  Practical  Ohemiatry.  Wltn^62  Illustrations. 
8vo.  xii  -f  527  pp.  Cloth,  $5.00  Postpaid.  By  G.  P.  HoOD,  M.A.  (Oxon),  B.8c.  (Lond.), 
Chemistry  Master  Nottingham  High  School;  and  J.  A.  Cabpenteb,  M.A  (Oxon),  Major, 
Late  Science  Master,  St.  Paul's  School,  and  Lecturer  in  Physics,  Boyal  Dental  Hospital, 
London. 

McGXTIOAN.  An  Introdaction  to  Chemical  Pharmacology.  Pharmacodynamics  in  Belation 
to  Chemistry.  By  Hugh  McGuioan,  Ph.D.,  M.D.,  Professor  of  Pharmacology,  University 
of  Illinois  College  of  Medicine.    8vo.  xii  -f  418  pp.    Cloth,  $4.00  Postpaid. 

AUTENBIETH.  Laboratory  Manual  for  the  Detection  of  Poisons  and  Powerful  Drags. 
5th  Edition.  Bevised.  25  Illustrations.  8vo.  xr  -f  342  pp.  Cloth,  $3.50  Postpaid. 
By  Db.  Wilhilm  Auteneibth,  Professor  in  the  University  of  Freiburg;  Authorized 
Translation  by  William  H.  Warren,  M.D. 

SMITH.  Priestley  in  America^  1794-1804.  An  Account  of  the  Life  and  Work  of  the  Dis- 
coverer of  Oxygen  while  in  America.  16mo.  y  +  173  pp.  Cloth,  $1.50  Postpaid.  By 
EooAB  F.  Smith,  University  of  Pennsylvania. 

OOPAUZ-ItEFFMAMK.  Introduction  to  General  Chemistry.  30  Illustrations.  12mo, 
X  -f  195  pp.  Cloth,  $2.00  Postpaid.  By  H.  Copaux,  Professor  of  Mineral  Chemistry, 
School  of  Industrial  Physics  and  Chemistry,  Paris.  Translated  by  and  with  Appendix  by 
HzNBT  Lkffmann,  A.M.,  M.D.,  Member  American  Chemical  Society  and  of  the  British 
Society  of  Public  Analysts.     An  exposition  of  the  principles  of  modem  chemistry. 

BABNETT.  A  Textbook  of  Organic  Chemistry.  Dlustrated.  Cloth,  $5.00  Postpaid.  By 
E.  Db  Babbt  Babnett,  B.Sc.  (Lond.),  Lecturer  in  Organic  Chemistry,  Sir  John  Cass 
Technical  Institute,  London. 

MOUNABI.  General  and  Industrial  Organic  Chemistry.  Part  I.  Cloth,  $8.00  Postpaid. 
By  Ettobb  Mounabi,  Milan;  Translated  by  T.  H.  POPi,  B.Sc.,  University  of  Birming- 
ham (Eng;). 

SCfHNEIDER.  The  BCicroanalyBis  of  Powdered  VegeUble  Drugs.  2d  Edition.  237  Illus- 
trations. 8vo.  Cloth,  $5.00  Postpaid.  By  Albert  Schnhdib,  M.D.,  Ph.D.,  Professor  of 
Pharmacology,  College  of  Pharmacy,  University  of  Nebraska. 


P.  Blakiston's  Son  &  Co.,  Publishers,  Philadelphia 


Digitized  by 


Google 


u 


SCIENCE— ADVEMTiaEMENTS 


TOLMAN 

Theory  of  the  Relativity 
of  Motion 

With  Appendix 

A  supplement  to  this  work,  written  by  the 
author,  has  just  been  issued.  Under  the 
tiUe, 

Relativity  Tlieories  in  Physics 

this  Appendix  gives  a  general  description 
of  the  nature  of  relativity;  theories,  to- 
gether with  brief  discussions  of  Tolman's 
theory  of  similitude  or  relativity  of  size, 
of  Einstein's  theory,  of  the  relativity  of 
uniform  motion,  and  of  Einstein's  theory 
of  gravity  and  general  relativity. 

iz-f242  pages  (including  Appendix). 
Cloth,  fl.75.  Carriage  extra.  Weight, 
l)(  pounds. 

Appendix  only  (paper),  25  cents. 

The  University  of  California  Press 

BERKELEY.  CALIFORNIA 


Theory  and  Practice 

MILUKAN:  Mechanics, 
Molecular  PhysicB,  and  Heat, 

MILUKAN  and  MILLS: 
Electridty,  Sound,  and  light. 

These  books  provide  for 
intimate  conclation  be- 
tween classroom  discussion 
and  laboratory  exercises. 
Together  they  constitute 
an  up-to-date  full  -  year 
course. 

GINK  AND  COMPANY 


Boston       Now  York       Chicago 

Atlanta    Dallas    Colnmbas    San  Franciseo 


A  NEW  WILEY  BOOK 


Principles  of 


Communication 


By  J.  H.  MORECROFT 

Associate  Professor  of  Electrical  Engineering,  Coiumbia  University 
Assistod  bj  A  PINTO  and  W.  A  CURRY 


rllS  BOOK  deals  with  all  phases  of  the  Radio  Art,  going  completely  into 
both  theory  and  operation.     The  treatment  is  more  thorough  than  is  genecally 
given,  and'  for  this  reason  the  book  will  have  a  wide  appc^  among  workers  in 
this  field,  the  importance  of  which  is  so  rapidly  increasing. 

The  text  of ''RADIO  COMMUNICATION"  comprises 985 pages,  6 by  9 inches, 
and  contains  788  illustrations,  many  of  which  are  reproductions  of  oscillographic  records 
of  transient  phenomena.  All  curves  used  to  illustrate  formulae  are  caxifully  executed 
to  scale  and  may  be  used  as  typical  problems.   The  book  is  cloth-bound.  $7.50  postpaid. 

Enter  Your  Order  for  a  FREE  EXAMINATION  Copy 


JOHN  WILEY  &  SONS,  Inc. 


432  Fourth  Avenue 


NEW  YORK 
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PHYSICAL  METHODS  IN 

LABORATORY  ANALYSIS 


M 


It  is  a  well-known  fact  that  any  measurement  In  any 
science  involves  the  application  of  a  physical  method.  The 
measurement  may  be  mechanical,  as  with  an  analytical  balance 
or  a  kymograph;  it  may  be  one  of  temperature  or  heat,  as  with 
a  respiration  calorimeter;  it  may  be  optical,  as  with  a  micro- 
scope, spectroscope  or  colorimeter;  or  it  may  be  electrical,  as 
of  resistance,  current  or  potential  difference,  any  of  which  may 
have  a  definite,  known  relation  to  some  biological  characteristic 
that  is  being  investigated. 


Leeds  &  Northrup  Company  has  long  specialized  in  elec- 
trical measuring  instruments  and  their  applications.  A  recent 
activity  has  been  the  development  of  suitable  instruments  for 
measuring  the  potentials  of  a  hydrogen  electrode,  in  solutions 
and  media,  which  correspond  to  hydrogen-ion  concentrations 
or  pH  values. 


The  studies  we  have  made  on  this  subject  are  summarized  in  Catalogue 
S75,  which  gives  a  clear  explanation  of  the  principles  Involved  in  the  measure- 
ments and  describes  how  they  are  made.  It  also  contains  a  representative 
bibliography  of  fifty  titles,  bearing  on  many  scientific  applications  of  the 
hydrogen  electrode,  and  a  descriptive  price  list  of  suitable  electrometric  appa- 
ratus. If  you  feel  that  the  publication  might  be  of  service  in  your  laboratory, 
we  should  be  ver}*  glad  to  send  you  a  copy  gratis. 


Leeds  &  Northrup  Company 

Eiectrtcal  Measuring  Instruments 
4901  Stenton  Ave.  Philadelphia,  Pa. 
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SCIENCE 


A  Weekly  Journel  devoted  to  die  Advencemmt  of 

Scianoe,  publishing  the  official  notices  and  piro- 

ceedings  of  the  American  Association  for 

the  AdvanceBoent  of  Science 

Published  every  Friday  by 

THE  SCIENCE  PRESS 

LANCASTER.  PA.  GARRISON.  N.  Y. 

NEW  YORK,  N.  Y. 

Bntered  la  tbe  post-office  st  I^sncaiter.  Pa  ss  second-dsss 
matter,  under  the  act  of  March  3t  1879 


NOW  MtBADY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  PI1.D. 

Pnli«er  of  MMMolockal  Phyiks,  Unittd  StttM 

Atatioiisl  and  deducttva  trsatiis  on  the  physiaof 
the  stmosphsca.  Of  gccst  vahis  to  mstsocologbts, 
phystdsti  and  the  avistor. 

678  PegM*  Olustratsd,  Index,  8vo.    Prioa,  ^5 

Addwii  otocn  sad  UMpiinM  tt> 

THE  FRANKLIN  INSTTTUTB 

nOLADBLPHIA,  U.  S.  A. 


THE   COCCIDAE 

Tables  for  the  Identification  of  the  Subfamilies 


and  Some  of  the  More  Impmtant 
and  Species  Together  with  Discussions 
of  Their  Anatomy  and  Life  History 

By 
ALEX.  D.  MmGILUVRAY  PI1.D. 

Pm^*  of  Systematic  Entomology  in  the  University  of  RliMois 

Chapters  devoted  to  near  relatives  of  Coccids,  Prep- 
aration, External  Anatomy,  Classification,  and  to  each 
of  the  Subfamilies  and  Tribes,  Twenty -seven  in  all. 
8vo.     Cloth.     IX-f502.    $6.00  net 

SetU  ^repa  id  upon  receipt  ofprice^    Order  direct  from  pwbliskf 

SCARAB    COMPANY 
603  Michigan  Ave.  Urbana,  lUineU 

The  Microscope 

By  SIMON  H.  GAGE  of  CornoU  University 

13th  Edition.  Publishsd  December.  192t 

ia  tidi  cdilioB,  tpedil  soipliarit  ii  put  npoa  tiM  Darfc-Fidd  Microwopt 

Postpaid  «3.M 

COMSTOCK    PUBLISHING    CO..  Ithaca.  N.  Y. 


Memoirs  of  the  Wistar  Instttnte  of  Anatomy  an 
Biology.    No.  6.  1915 

THE  RAT 

Data  and  lUf  eruioo  TaUea.    278  Pacaa.    89  Tablaa. 


CMnpll«r  aiWl  'Edlt«I  by  HENRY  H.  DONALDSON. 
Poat|»aid,  $9.00. 


The  Wistar  Institate 


Philadelphia.  Pa. 


The  University  of  Adelaide 

Applications  are  invited  for  the  position  of  Pro- 
fessor of  Zoology  in  the  university  of  Adelaide, 
South  Australia. 

The  Professor  will  be  required  to  offer  a  course 
of  Lectures  and  Practical  Work  in  Elementary 
Animal  Biology,  suitable  for  students  of  Science, 
Medicine  and  Agriculture,  together  with  an  ad- 
vanced course  in  Zoology  for  students  in  Science. 
A  demonstrator  and  a  collector  will  be  provided. 
Salary,  ;f  1,100  per  annum. 

Applications  with  testimonials,  statement  of 
academic  qualifications,  experience,  copies  of  pub- 
lications, and  a  recent  photograph,  should  be  for- 
warded to  the  Registrar,  The  University  of  Ade- 
laide, South  Australia,  to  reach  him  not  later  than 
August  1st,  1921. 

Candidates  must  indicate  the  earliest  date  at 
which  they  can  commence  duties. 

Further  information  may  be  obtained  from : 

(a)  The  Agent-General  for  South  Australia, 
Australia  House.  Strand,  London. 

(b)  The  Commissioner  for  Australia,  61  Broad- 
way 3012,  New  York  City,  U.  S.  A. 

(c)  Any  University  in  Australia  or  New  Zea- 
land. 


SCIENCE  PROFESSORS  WANTED 

Applications  are  invited  for  vacant 
positions  in  Physics.  Biolosy*  and  Modem 
Lanffuases  at  Mount  Allison  University. 
Sackville.  New  Brunswick.  Canada. 

Apply  to 

B.  C.  BORDEN.  President 


An  Opening  For  An  ASSISTANT  PROFESSOR 
OF  PHYSICS  in  aUnivsrsity  in  the  South.  Oppor- 
tunity for  growth  for  a  high  type,  trained  man  with 
teaching  experience.  Address  S,  care  of  SCIENCE, 
Qarrison,  N.  Y. 


ZOOLOGIST.  MS.,  in  Bacteriology.  Entomology. 
Embryology.  Histology;  A.M.,  in  Cytology,  Proto- 
soology.  Neurology;  (Dissertation  for  Ph.  D.  on  In- 
vertebrate Morphology,  nearly  complete ),  has 
studied  abroad,  seeks  ]>08t  as  Professor  or  Head  of 
Department,  with  part  time  for  research.  Ei^htyean 
teaching  experience,  (in  Zoology,  Com^Nirative  Ana- 
tomy, Histology,  Embryology  and  Biology).  Ad- 
dress "K"  care  of  Science,  Garrison.  N.  Y. 
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The  Philippine  Journal  of 
Science 


PaUuhecl  by  cIm  Butmu  of  Sdeacs  of  cIm  Govcm- 
meiit  of  dM  Philippine  Ulands 

A  monthly  periodical  devoted  to  the  scientific  end 
commetdal  intereit  of  ths  Tropics 


The  Journal  is  now  being  issued  monthly;  the 
fermer  sections  are  discontinued.  The  January, 
1920,  number  begins  Volume  16.  Subscription 
price,  ^5.00  per  year. 

A  list  of  the  publications  of  the  Philippine  Bureau 
of  Science  and  a  sample  copy  of  the  Philippine  Jour- 
nal of  Science  will  be  sent  upon  request. 

Subscriptions  and  orders  for  publications  should  be 
sent  to 

THE  BUSINESS  MANAGER 

Philippine  Joonial  of  Sdenee 

Bureau  of  Sdenee  liAKILA.  P.  I. 


Anco  Biological  Snpplies 

LIVING  MATERIALS 

Frog  Egge,  assorted  stages,  per  dozen,  $0.25 
Trichina  In  Muecle  ...  per  culture,    5.00 

WriM  for  Catalogum  No.  21 

Quaiiiy      THE  ANGLERS  GO.    ^^Vw^^/ 
^«>»'    913W.ILiBdolph8t.      aiicm.lU.    ^^^"^ 


LaMotte  Indicator  Field  Set 

for 

Determining  Acidity  and 
Alkalinity  of  Soils 

As  vssd  In  itwlies  dMcrlbcd  by  B.  T.  Whmy.  Jour.  Wssh. 
Acsd.  ScL.  April.  loso.  snd  Rbodors  ss-ioso. 

Pbcfcstslae  out  contiinlnf  dx  indiostor  wlatloni  (^  3.0 
to  0.S)  amToilsBt  for  csnyi&g  into  tht  Add.    Fott  iattmc- 


PSICB,  UM  COMPLBTB 

Uadssndioldlnr 
LAMOTTE  CHEMICAL  PRODUCTS  COMPANY 
13  WEST  SARATOGA  ST..  BALTIMORE,  MARYLAND 


Publications  of 
Carnegie  Institntion  of  Washington 

He.  280.  Bencdlet,  F.  G.,  W.  R.  MUcm.  Paul  Roth 
■Bd  H.  MoBmovth  Smltli.  Human 
Vitality  and  Efficiency  under  Prolonged 
Restricted  Diet.  Octavo,  xl  +  7.01  paeres^ 
124   flerures Prices   |9.00. 

No.  aOX.  Beaedlet.  F.  G.  and  F.  B.  Talbot. 
Metabolism  and  Growth  from  Birth  to 
Puberty.  Octavo,  vl  +  218  paereB.  65 
flgfures Price.    $2.00. 

No.  210.  Carpenter.  T.  BI.  A  Comparison  of 
Methods  for  Determining  the  Respira- 
tory Exchangre  of  Man.  Octavo,  26S 
pases,   74  flerures Price.   $2.60. 

No.  SOS.  Carpeater.  Tliome  M.  Tables,  Factors, 
and  Formulas  for  Computing  Respir- 
atory Exchangre  and  Biologrlcal  Trans- 
formations of  Energy.  Will  be  issued 
by  May  1.    Octavo. 

No.  270.  Harris.  J.  ▲•  and  F.  G.  Benedlet.  A 
Biometric  Study  of  Basal  Metabolism 
In  Man.  Octavo.  vH-266  pasrea.  SO 
diagrrams Price,   14^00 

No.  SOO.  Smith.  H.  Moamoath.  Gaseous  Btx- 
change  and  Physlologrical  Require- 
ments for  Level  and  Grade  Walkingf. 
Octavo In   Prese 

The  pabiiosiiont  of  the  Institation  now  number  over  400 
▼olamea  the  rabjeeU  induding  Anmtomy,  ArebKolooy,  Ak 


tology,  Philology,  PhTiict,  Stareochemiiiry,  Temstriia  Mm- 
netlni,  Zoolo^.  OoMtifled  and  deteripHve  lUts  wlU  be 
tetUpoitpaid  on  appUcaUon. 

All  commwiicalioM  dMold  be  eddrviM^  te 

CARNEGIE  INSTITUTION  OF  WASHINGTON 
WASIflNGTON.  D.  C. 


When  in  the  market  for  any 

GLASSWARE 
THERMOMETERS 

or  any  other 

LABORATORY 

APPARATUS 

or 

INSTRUMENTS 

let  us  give  you  our  quotatkms 

We  can  supply  goods  immediately 
from  STOCK  and  can  also  qnoto  on 

DUTY  FREE  IMPORT 
for  CoUege*  or  Umrersitim 

Scientific  Utilities  Co.,  Inc^ 

MamffiMCturers,  Importers,  Exporters 
18  East  ^  6th  Street  NEW  YORK,  N.  Y. 
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ANNO  UNCEMENT 

117  E  are  greatly  pleased  to  be  able  to  announce  to  the  readers  of  Science 
^^     and  to  all  users  of  scientific  apparatus  and  instruments  in  general  that  we 
haye  recently  secured  the  seryices  of 

DR.  PAUL  E.  KLOPSTEG 

who  has  already  entered  upon  his  duties  as  Technical  Supervisor  of  Development 
and  Manufacturing. 

While  a  student  at  the  University  of  Minnesotap  from  which  he  received  his 
PhJ).  degree  in  1916,  Dr.  Klopsteg  devoted  particular  attention  to  the  study  of 
electrical  measuring  instruments.  He  served  on  the  instructional  staff  of  that 
institution  for  several  years  as  assistant  in  the  departments  of  Slectrical  Bngineer- 
ing  and  Physics,  and  was  later  promoted  to  the  rank  of  Assistant  Professor  of 
Physics.  In  1917  he  entered  the  Government  service,  spending  a  year  as  Electrical 
Engineer  in  the  Ordnance  Department,  during  which  time  he  aided  in  the  develop- 
ment of  the  Aberdeen  Chronograph  for  the  measurement  of  projectile  velocities.  In 
the  fall  of  1^18,  as  a  result  of  his  work  upon  this  Instrument,  Dr.  Klopsteg  became 
identified  with  Leeds  and  Northrup,  who  had  undertaken  its  manufacture.  Later  his 
activities  were  centered  in  the  Sales  and  Advertising  Department,  where  he  has 
been  largely  responsible  for  the  collection  and  preparation  of  technical  and  scientific 
information  upon  instruments  and  methods. 

Since  the  organisation  of  the  Central  Scientific  Company  it  has  been  our 
ambition  to  produce  the  BEST  apparatus  in  design,  workmanship,  finish,  durability 
and  adaptability  to  the  purpose  for  which  intended,  in  whatever  field  of  trade 
demands  might  lead. 

When  our  business  was  almost  entirely  that  of  a  High  School  Supply  House, 
we  strove  to  realize  this  ambition,  adding  from  time  to  time  to  the  personnel  of  the 
organization  men  who  were  thoroughly  fomiliar  with  this  field  and  who  could  be 
trusted  to  intelligently  guide  our  efforts.  When  the  demands  led  us  later  into  the 
field  of  College  Physics  and  of  Industrial  and  Engineering  Chemistry,  further  addi- 
tions were  made  to  the  organization  so  that  we  might  be  equipped  to  render  intelli- 
gent and  accurate  service  to  users  of  apparatus  in  these  fields. 

The  European  War  having  cut  us  off  from  former  sources  of  supply,  our  Manu- 
f^turing  Department  was  called  upon  to  develop  almost  at  once  the  manufacture 
of  numerous  physical  and  chemical  instruments  for  which  there  was  most  urgent 
demand.  Again  additions  were  made  to  both  engineering  and  manufacturing 
divisions  of  men  whose  training  would  enable  us  quickly  and  accurately  to  develop 
these  instruments. 

With  the  coordination  of  the  technical  efforts  of  these  various  groups  under  the 
supervision  of  Dr.  Klopsteg,  we  believe  that  we  are  in  a  position  to  render  a  service 
to  users  of  scientific  apparatus  which  will  Justify  our  ambition  to  make  the  name 
'^CEKCO"  stand  always  and  only  for  that  which  is  best.  As  we  have  always  been 
ready  In  the  past  to  place  upon  our  apparatus  a  guarantee  of  complete  satisfaction, 
backed  up  in  case  of  doubt  by  Immediate  replacement  or  full  credit,  we  now  repeat 
this  guarantee  with  the  additional  promise  that  whether  it  be  a  simple  piece  of 
high  school  physical  apparatus,  a  piece  of  chemical  glassware,  an  ordinary  quanti- 
tative laboratory  device,  or  a  precise  measuring  instrument,  the  name  CENCO 
upon  it  will  sUnd  as  evidence  that  the  need  which  it  serves  has  been  carefnUy 
analysed,  the  piece  has  been  selentlflcally  designed  to  meet  this  need,  has  been 
carenilly  made  of  the  proper  materials  to  fulfill  its  purpose  and  has  met  the  most 
rigid  test  of  Its  fitness  when  completed.    This  is  our  promise. 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


N,Y, 


Among  the  many  products  developed  by  tiie  General 
Electric  Company's  research  laboratories  the  foUov^ring 
are  of  special  interest  to  manufacturers: 


QENELITB 

A  self  lubricmted  metal  for  light  duty  bouing 
purposM,  containing  approidnuitaly  40%  by 
▼olome  €i  gniphita  distribotad  evenly  through- 
out ita  r"-— 


WATER  JAPAN 

A  non-inflammable  Japan  which  can  be  used 
with  absolutely  no  fire-risk.  Resulta  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  sizes : 

100,000  volt,  100  ma. 
20,000     "      100    " 
10,000     "      100    " 
Absolutely  no  moving  parts. 


BOROPLUX 

A  deozidiser  used  primarily  for  prodadngr 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANQMUIR   CONDENSATION  PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-S  bars  have  been 
produced  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM  PUBfP 

With  this  pump  a  pressure  of  .001  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 


GeneralAElectric 


General  OiTice     ^^  ^XinTk^kf^  T\^T  ^^^  OtBces  in 
Schenectady;KY.     Vi^\JIII|JCiIiy    all  laige  cities 


35fr4B 
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LABORATORY    BOTTLES 


THB  TEST 

IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OF  8BRVICB 


No.  22285.     Narraw  Moutk  LalMimtorT  Bottlen 

lAbomtoiT  Bottle*,  with  flat  fflaas  stopper;  these  bottles  are  made  In  our  own  private 
moulds  of  a  new  formula  lime  erlass,  developed  under  our  direction  and  which,  while  not 
equal  to  Pyrex,  Nonsol  or  similar  srlass  in  stability,  is  far  superior  in  this  respect  to  the 
ordinary  flint  grlass  mostly  used  in  the  manufacture  of  bottles.  They  were  the  first  bottles 
to  be  made  in  the  U.  S.  of  the  squat  shape,  heretofore  available  only  in  imported  bottles. 
They  hold  the  full  capacity  indicated,  are  of  excellent  appearance  and  are  suitable  in  every 
way  for  use  as  reagent  bottles  where  labelling  is  done  in  the  laboratory. 


Bottles,  Laboratory,  as  above  described. 

Capacity,  ml   125  250  J500  1000  2000  4000 

Sack     26  JI6  .40  .68  1.25  2.00 

25^  discount  in  case  of 100  100  100  50  90  15 


22247.     ditto,  but  wide  mouth. 

Capacity,    ml 125  250  500         1000 

Bach     JI2  .37  .60 

25^  discount  in  case  of 100  100  100 

Friers  sub/eet  to  change  without  notice 


.72 
60 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE,   RETAIL  AND   EXPORT   MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA,  U.  8.  A. 
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inimaUt:   Db. 
satkond  u.  vimtmsr. ; ; 451 

Copper  in  AtUmala  and  PUmU:  Db.  Biohabd 
A,  MUTTKOWSKI 453 

Scientific  Events: — 
Directora  of  Besearch  and  Scientific  Qiioli- 
fications;  Elections  by  the  National  Acad- 
emy of  Sciences;  The  Printers'  Strike  and 
the  Publication  of  SonNOT  464 

Scientific  Notes  and  News 455 

University  and  Educational  News 456 

Discussion  and  Correspondence:-- 
English  Pronunciation  for  the  Metric  Sys- 
tem:  HowABD  B.   Fbost.     Extramundane 
Life:  Db.  Hubebt  Ltican  Clabk,  Db.  W. 
W.  Cahpbxll  457 

Scientific  Books: — 
The  Sumario  Compendioso  of  Brother  Juan 
Dies:  PBorassOB  Q.  A.  Millbb.  Cayeux's 
Introduction  to  the  Study  of  the  Petrog- 
raphy of  the  Sedimentary  Bocks:  Mabous 
I.  Goldman   458 

Special  ArUdes: — 
The   Occurrence  of    Oammerus    lAmnaeus 
Smith  in  a  Saline  Habitat:  Db.  Boss  Aikxn 
Gobtnxb  and  J.  Abthub  Habbis.    An  Eye- 
less Daphnid:  Db.  Abthttb  M.  Banta 460 

The  Easter  Meeting  of  the  American  Mathe- 
matical Society  at  Chicago:  Pbofbssob  Ab- 
nold  Dbbsdxn  463 

The  American  Association  for  the  Advance- 
ment of  Science: 
Pacific  Division:  Db.  W.  W.  Sabobant 464 


MSB.  intended  for  publioation  sod  books,  eto.,  intended  for 
nrlBw  ilioald  be  leni  to  The  Editor  of  SoieDoe,  QwriaoD-oft- 

,N.y. 


THE  BIOLOGICAL  STATION  AT  FAIR- 
PORT,  IOWA,  AS  AN  AGENCY 
FOR  PUBLIC  SERVICE  i 

The  it.  S.  Fisheries  Biological  Station  at 
Fainwrt,  Iowa,  combines  in  a  somewhat 
unique  way  the  functions  of  a  fisheries  bio- 
logical station  and  a  fish-cultural  experiment 
station.  Its  functions  include  the  propaga- 
tion and  inyestigattion  of  fresh-'water  mussels, 
the  conduct  of  fish-cultural  experiment  work, 
investigation  of  various  fresh-water  fiishery 
problems,  and  the  promotion  tx>th  of  a  fuller 
utilization  of  aquatic  products  and  of  a  broader 
and  more  efficient  interest  in  the  protection  of 
aquatic  resources.  With  its  admirable  build- 
ing, its  extensive  equipment  of  ponds  and  its 
general  environment,  it  ofFers  unusually  favor- 
able conditions  for  all  manner  of  biological 
investigations,  and  the  Bureau  of  Fisheries 
invites  university  biologists  to  avail  them- 
selves of  the  opportunities  there  afforded  for 
independent  research  work. 

The  primary  functions  of  the  station  are 
characteristically  ecological.  In  mussel  prop- 
agation it  deals  directly  with  that  striking 
symbiotic  relation  existing  between  fish  and 
mussels,  the  fish  being  essential  to  the  develop- 
ment of  mussels  and  the  mussels  promoting, 
in  part  directly,  and  perhaps  in  greater  part 
indirectly,  the  food  supply  of  fishes.  As  a 
fish-cultural  experiment  station,  it  is  con- 
cerned not  so  much  with  fish  as  with  that 
complex  association  of  fish,  insects,  molluscs, 
Crustacea,  algse,  and  other  animals  and  plants, 
all  of  which  are  intimately  interrelated  and  in 
turn  dependent  upon  physical  and  chemical 
conditions  of  water,  bottom  soil  and  land  en- 
vironment— ^an  association  which  we  call  in 

^  The  funotions  and  opportonities  of  the  Station 
as  expressed  by  leaders  in  the  dedicatory  exereifles 
and  conference  held  at  Fairport,  Iowa,  in  Oetdber, 
1920,  are  given  in  this  paper,  in  eonneetion  with 
an  account  of  the  exercises  and  the  conference. 
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more  concise  and  familiar  language,  a  ^'fiah 
pond." 

Nothing  80  attests  public  faith  in  the  possi- 
bilities of  service  by  a  fisheries  biological 
station  as  the  dedicatory  exercises  and  con- 
ferenoe  held  at  Fairport  on  October  7  and  8, 
1920.  The  ooeasion  was  marked  as  one  of 
unusual  significance  by  the  attendance  of 
prominent  soientists,  the  representation  of 
leading  universitiesy  the  collaboration  of  men 
prominent  in  public  life,  and  the  hearty  co- 
operation of  business  men,  some  of  whom 
came  from  cities  remote  from  Fairport. 

The  universities,  colleges  and  scientific  in- 
stitutions represented  were  the  following,  in 
aliihabetical  order:  Cornell  College  (Iowa), 
Cornell  University  (New  York),  Davenport 
Academy  of  Sciences,  Doane  College  (Ne- 
braska), Harvard  University,  Iowa  State  Col- 
lege of  Agriculture  and  Mechanical  Arts, 
Iowa  State  Teachers  College,  Johns  Hopkins 
University^  Leland  Stanford  Jr.  University, 
Marine  Biological  Laboratory  (Woods  Hole, 
Mass.),  Massachusetts  Institute  of  Tech- 
nology, Massachusetts  State  Normal  School 
(Westfield),  Northwestern  University,  Purdue 
University,  University  of  Chicago,  University 
of  Florida,  University  of  Illinois,  University 
of  Indiana,  University  of  Iowa,  University  of 
Michigan,  University  of  Missouri,  University 
of  Oklahoma,  University  of  Wisconsin  and 
Yale  University. 

The  morning  and  afternoon  sessions  on 
October  7,  were  devoted  primarily  to  the  in- 
dustrial and  scientific  phases,  respectively,  of 
the  station's  functions.  All  of  the  addresses 
were  of  sufficient  general  interest  to  merit 
printing  in  full  but  this  unfortunately  has 
proved  impracticable.  In  ithe  following  para- 
graphs each  address  is  represented  by  ab- 
stracts or  extracts  of  such  passages  as  bear 
most  directly  upon  the  significance  and  func- 
tions of  a  fisheries  biological  station. 

The  ceremonies  of  dedication  were  presided 
over  by  the  Hon.  Albert  F.  Dawson,  Presi- 
dent of  the  First  National  Bank  of  Muscatine, 
Iowa,  formerly  member  of  Cbngress,  who 
spoke  briefly  and  instructively  of  the  origin 
of  the  station. 


In  presentation  of  the  building  to  the 
Department  of  Conuneroe  on  behalf  of  the 
public,  Professor  James  M.  White,  architect 
of  the  building,  spoke  of  the  value  of  a 
pleasing  environment  to  the  prosecution  of 
scientific  studies,  of  the  contribution  of  sci- 
ence to  the  development  of  architectural 
forms,  and  of  the  possible  value  of  a  new 
sympathy  between  the  architect  and  the 
scientist 

The  building  was  rec^ved  on  behalf  of  the 
Department  of  Commerce  by  the  Hon.  Edwin 
F.  Sweet,  Assistant  Secretary  of  Commerce, 
who  presented  a  brief  address  under  the  title 
of  '^  Federal  and  State  Responsibilities  for 
Maintaining  the  Resources  of  Interstate 
Waters."  Mr.  Sweet  strongly  expressed  as  a 
personal  view,  not  that  of  the  Bureau  of 
Fisheries,  his  belief  that  the  states  might  ad- 
vantageo\}sly  transfer  to  the  federal  govern- 
ment the  control  of  fisheries,  not  only  because 
of  the  difficulties  attending  state  control  in 
boimdary  waters,  but  also  because  of  the  lesser 
influence  of  local  politics  in  affairs  of  national 
administration.  He  concluded  by  formally 
delivering  the  building  to  the  Bureau  of 
Fisheries. 

In  a  short  speech  of  acceptance  Dr.  Hugh 
M.  Smith,  Commissioner  of  Fisheries,  spoke 
of  the  building  as  an  outward  sign  of  a  need, 
an  opportunity  and  an  obligation  to  strive  for 
the  accomplishment  of  great  good  in  behalf 
of  industry.  He  emphasised  the  functions  of 
the  station  in  experimental  work  for  the 
advancement  of  fish  culture,  in  investigation 
of  fresh-water  biological  and  fishery  problems, 
in  promotion  of  a  fuller  utilization  of  the 
resources  of  interior  waters  and  in  efforts  to 
awaken  broader  interest  in  the  preservation 
of  useful  aquatic  animals  so  that  many  future 
generations  may  partake  of  nature's  bounties 
as  we  are  privileged  to  do. 

The  program  of  the  morning  session  in- 
cluded an  address  by  Hon.  CJharles  Nagel, 
Vice-president  of  the  United  States  Chamber 
of  Commerce  and  formerly  Secretary  of  Com- 
merce, who  had  accepted  the  invitation  in 
terms  of  unusual  cordiality.  Mr.  Nagel  was 
prevented  from  attending  only  by  unespeoted 
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engagements  arising  at  the  last  moment  A 
oongratolatory  letter  from  Hon.  William  0. 
Bedfieldy  formerly  Secretary  of  Commerce, 
was  read  by  Mr.  R.  L.  Barney,  director  of  the 
station. 

This  session  concluded  with  an  address  by 
Hon.  Harry  E.  Hull,  M.C.,  under  the  title 
of  ''The  Significance  of  the  Station  to  In- 
dustries." He  discussed  the  history  of  the 
pearl  mussel  industry,  pointed  to  Hie  service 
of  science  in  directing  measures  of  conserva- 
tion and  emphasuEed  the  national  significance 
of  the  work  of  the  station. 

As  the  exercises  of  the  morning  stressed 
the  industrial  relations  of  the  station,  so  those 
of  the  afternoon  gave  special  emphasis  to  the 
scientific  phases  of  its  activities.  The  primary 
address  of  the  afternoon  session  was  by  Presi- 
dent Edward  A.  Birge,  of  the  University  of 
Wisconsin,  and  was  entitled  "  Aquiculture  and 
Science."  President  Birge  congratulated  the 
bureau  on  the  completion  of  so  admirable  a 
building,  which  he  welcomed  "  not  merely  for 
what  it  is,  but  even  more  on  account  of  the 
inromise  for  the  future  which  is  made  by  its 
establishment."  He  had  found,  he  said,  that 
the  term  ''  aquiculture  "  was  regarded  by  some 
as  a  peculiarly  technical  or  **  high-brow  "  word 
though  its  twin  word  "agriculture"  was 
looked  upon  by  no  one  as  in  any  way  extra- 
ordinary. He  compared  and  contrasted  the 
well-developed  science  of  agriculture  (cultiva- 
tion of  plants  and  animals  upon  land)  with 
the  unfamiliar  and  largely  undeveloped  sci- 
ence of  aquiculture  (cultivation  of  plants  and 
animals  in  water).  The  following  quotations 
from  his  address  are  significant.^ 

Now  the  lake  is  an  organism  in  the  same  sense 
that  the  soil  is  one.  The  fish  or  the  clam  is  not  a 
thing  which  grows  for  itself — and  for  us — alone  in 
a  certain  environment.  It  is  an  integral  part  of  a 
complex  life,  a  life  regolated  by  diemioal  sub- 
stances set  free  by  its  manifold  operations.  These 
substances  stimulaAe  one  Idnd  of  growth  or  activ- 
ity and  check  another  one;  and  the  ntilizable  crop 
of  firii  or  of  clam  shells  comes  as  only  one  express 

*  The  quotations  in  this  paper  are  by  permission 
of  the  several  speakers. 


sion  of  this  eomplex  life,  as  a  sort  of  by-prodoet  of 
all  llrfs  intricate  mB/tMtf. 

So  much  as  this  we  know,  a&d  we  know  also  tliat 
all  assured  progress  in  aquiculture  depends  on  our 
knowledge  of  this  complex  life.  We  must  see  the 
problems  of  fisheries  in  terms  of  this  life  of 
the  waten,  just  as  we  see  the  problem  of 
any  specific  activity  or  product  of  the  body 
in  terms  of  the  ^ole  life  of  which  dt  is  an 
integral  part.  But  we  know  next  to  nothing  about 
this  life  of  tiie  waters.  We  have  countlees  papers 
on  isolated  aspects  or  bits  of  aquatic  life.  But 
there  is  no  knowledge  and  hardly  an  attempt  to 
secure  the  knowledge  of  the  life  as  a  whole — as  a 
'Agoing  concern,''  if  I  may  change  my  figure. 
Still  less  is  tiiere  any  body  of  knowledge  which 
enables  us  to  place  the  production  of  fish — that 
essential  source  of  food  for  us — ^in  its  proper  place 
in  ihe  operation  of  that  ''going  eoncem." 

.  .  .  We  must  not  be  content  with  ''conserv- 
ing" our  fisheries,  though  we  admit  with  shame 
that  we  are  not  effecting  even  this  beginning  of 
our  task.  We  too  must  aim  to  increase  the  product 
of  the  waters  and  we  can  do  this  only  as  aquicul- 
ture rests  on  a  broad  and  firm  foundation  of  or- 
ganized knowledge — of  science. 

We  welcome,  therefore,  the  Falrport  Biological 
Laboratory  not  merely  as  a  notable  addition  to 
the  scientific  resources  of  the  country,  but  evcfn 
more  as  embodying  the  promise  of  a  new  and  ad- 
vanced policy  in  dealing  with  the  problems  of 
aquiculture.  I  can  express  no  higher  widi  for  the 
laboratory  and  for  the  great  interests  served  by 
it  than  that  it  may  not  only  embody  the  pr<Mnise 
but  express  the  poten^  of  that  policy. 

Professor  Frank  B.  Lillie,  representing  the 
University  of  Chicago  and  the  Marine  Bio- 
logical Laboratory  of  Woods  Hole,  Mass., 
having  chosen  for  his  theme  "The  Spirit  of 
Cooperation  in  the  Bureau  of  Fisheries  **  said 
in  part: 

T9ie  cooperation  that  you  here  propose  with  the 
industries  on  the  one  hand  and  with  the  universi- 
ties through  their  biologists  on  the  other  is  a  fine 
program  which  should  'be  to  the  advantage  of  both 
parties.  The  relations  which  both  will  enter  into 
mth  the  government  through  this  Bureau  are 
among  those  close  personal  relations  with  our  too 
impersonal  government  which  contribute  to  the 
feeling  that  we  are  one  peoi^e  with  one  set  of 
interests  and  a  mutual  loyalty. 

After  recalling  the  spirit  of  the  ioxmdeft  of 
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the  Bureau  of  Fifiheriee,  Professor  Spencer 
Fullerton  Baird,  and  the  traditions  that  he 
established,  he  continued: 

The  univeiBities  are  dedicated  to  the  advance- 
ment of  learmn^g^;  the  government  natorallj  de- 
votes itself  'to  the  promotion  of  the  welfare  of  its 
evtizens,  but  looks  far  ahead  ind<th  the  aid  of  sci- 
ence to  avoid  dangers  and  to  create  advantages  for 
them.  The  disinterested  puisuit  of  leamin^  has 
so  often  led  to  greaft  material  gains  that  we  have 
oome  to  feel  that  all  learning  is  worth  while  even 
from  a  material  point  of  view.  Pure  and  applied 
science,  when  compared,  must  ezhibat  angles  of 
divergence,  but  these  are  not  so  ibroad  as  f  onnerlji 
and  the  workers  are  cooperating  more  advantage- 
ously than  ever  before.  There  is  an  ttppreciation 
of  the  fact  that  the  great  material  interests  of 
mankind,  the  increase  of  health  and  the  increase 
of  wealth,  depend  to  an  increasing  extent  upon 
effective  cooperation  of  pure  and  applied  soience. 
Neither  can  advance  rapidly  witihout  the  other. 
Together  they  will  hasten  the  day  of  liberation 
from  shackles  of  poverty  and  disease. 

The  Buzeau  of  Fiflheries  bears  the  distinction  of 
practising  this  cardinal  principle  of  scientific 
proigress  from  the  day  of  its  foundation.  The 
dedication  of  ilas  building  is  a  reaffirmation  of 
the  strong  beHef  and  consistent  practise  of  its  wise 
founder. 

Professor  Gleorge  Lefevre  of  the  University 
of  Missouri  speaking  on  the  subject  ''The 
Fisheries  Biologrical  Station  in  Relation  to 
Universities,"  said  in  part  as  follows: 

The  history  of  the  station  thus  far  furnishes, 
among  other  things,  a  remarkatble  and  unusual  ex- 
ample of  the  carrying  thnoogh  to  realisation  of  a 
definite  purpose,  guided  by  a  definite  ideal  and 
controlled  by  tiie  scientific  imagination.  There  has 
been  no  faltering  on  the  way,  no  compromise  of 
the  ideal  of  service,  until  to-day  we  witness  this 
inspiring  fruition  of  a  purpose  consistently  main- 
tained and  finally  expressed  in  concrete  form. 

The  aims  and  aspirations  which  the  bureau  had 
in  mind  for  the  Fairport  Staltion  were  clearly  ex- 
pressed ...  at  the  beginning  ...  in  the  foUowing 
words:  ''This  station  lis  the  first  permanent  fresh- 
water biological  laboratory  established  by  the  gov- 
ernment, and  it  is  intended  to  become,  not  only 
the  leadiikg  laboratory  in  America  for  the  study 
of  fresh-water  hiology,  but  one  of  the  most  im- 
portant biological  stations  in  the  world." 


It  was  a  broad-mdnded  and  comprehensive  pol- 
icy of  the  Bureau  for  uniting  both  scientific  and 
economic  interests  for  mutual  assistance  and  in- 
spiration, and  one  that  received  the  strongest  en- 
dorsement and  encouragement,  on  the  one  hand,  by 
the  universities,  especially  those  of  the  middle 
west,  and  on  the  other  hand  by  the  pearl  button 
industry. 

With  singular  and  striking  harmony,  essential 
agreement  and  understanding,  and  with  unusual 
clearness  of  vision  into  the  future,  a  federal  bu- 
reau, an  important  industry,  and  educational  in- 
stitutions  have  worked  together  with  a  single 
purpose,  for  a  definite  end,  and  for  a  common 
good.  Is  not  such  a  cooperation  a  heartening 
thing,  and  does  not  the  existence  of  this  station 
here  to-day  refute  the  contention  of  those  apostles 
of  individualism  who  belittle  cooperative  effort 
and  maintadn  that  all  real  progress  in  science 
springs  from  the  researches  of  the  isolated,  inde- 
pendent laboratory  worker  f 

The  Station  is,  as  has  been  pointed  out  by  the 
bureau,  quite  analogous  to  the  agricultural  experi- 
ment station,  and  the  service  it  can  render  to  the 
development  of  the  aquatic  resources  of  the  coun- 
try is  as  important  and  fundamental  as  is  that  of 
the  latter  to  the  development  of  agricultural  re- 
sources. 

Professor  C.  C.  Nutting  brought  greetings 
of  the  State  University  of  Iowa  and  those  of 
Leland  Stanford  Jr.  University  and  its  presi- 
dent emeritus.  Dr.  David  Starr  Jordan. 
Taking  as  his  theme  "  The  Biological  Labora- 
tory as  an  Aid  to  Pure  Science,"  Professor 
Nutting  discussed  briefly  the  history  of  the 
Bureau  of  Fisheries,  the  ideals  of  Professor 
Baird  and  the  relations  existing  in  the  i>ast 
between  the  Bureau  of  Fisheries  and  the 
workers  in  the  field  of  pure  science.  He  con- 
cluded his  address  with  the  following  ques- 
tion and  its  answers: 

In  answer  to  the  question  "How  can  the  labora- 
tory best  serve  as  an  aid  to  pure  science  f"  I 
would  say: 

First.  By  proceeding  in  the  future  just  as  it 
has  in  the  past;  by  laying  a  foundation  of  pure 
science  by  the  work  of  the  systematist  and  mor- 
phologist  and  then  erecting  a  superstructure  of 
applied  science  on  this  solid  basis. 

To  (illustrate  just  what  I  mean  we  have  but  to 
refer  to  the  work  on  the  fresh-water  musseL    The 
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exploration  of  the  more  important  museel-bearing 
BtreamB  with  a  yiem  to  oaoertainiag  the  extent 
and  nnmiber  of  the  miuael  beds— the  eonroe  of 
eapplj — ^was  done  by  men  trained  in  the  work  of 
pure  ecienoe.  The  material  thus  eeeured  mm  care- 
fully worked  oyer,  olassified  and  deeeril)ed — the 
work  of  the  Qyatematist — ^which  was  embodied  in 
an  admirable  report.  Then  Lefevre  and  Cartis 
nndertook  to  work  out  the  anatomy  and  embryol- 
ogy of  the  mussels  of  eoonomie  importance  and  to 
ascertain  the  epeeies  of  fiah  best  fitted  to  act  as 
carriers  of  tiie  mussel  larm  or  glochidia.  All  of 
this  was  purely  scientific  work,  and  the  results 
were  embodied  in  a  paper  entitled  "Beproduetion 
and  Artificial  Propagation  of  the  Fresh^wator 
Mussels,"  to  my  mdnd  an  excellent  piece  of  work 
from  a  purely  scientific  standpoint. 

With  this  as  a  basis,  the  work  of  propagation  of 
mussels,  the  infection  of  fish  best  suited  to  act  as 
hosts  to  the  glochidia  and  the  proposing  of  laws 
regarding  the  mussel  industry  as  a  whole  could  be 
followed  intelligently  and  effectively.  And  this, 
of  course,  is  practical  or  "applied"  soolcgy. 

Second.  This  laboratory,  being  dn  operation 
through  the  year,  in  whidi  it  differs  from  most 
others  in  this  country,  studies  of  tiie  Hfe  histories 
and  ecology  of  fiuviatile  apedes  can  best  be  pur- 
sued here,  and  should,  in  my  opinion,  be  dis- 
tinctly encouraged.  Graduate  students  from  our 
colleges  and  universities  could  be  detailed  to  do 
this  work  and  thus  contribute  to  pure  science  and 
at  the  same  time  lay  the  foundations  for  work  of 
a  distinctly  economic  bearing. 

Third.  Material  secured'  here,  such  as  proto- 
Eoans,  mussels,  annelids  and  small  crustaceans, 
could  be  sent  to  the  biological  laboratories  of 
neighboring  states  and  serve  a  valuable  end  in 
supplying  such  laboratories  with  many  forms  de- 
sired for  class  work  in  botany  and  zoology. 

The  raw  material  from  which  the  scientists  of 
the  future  must,  in  Ihe  main,  be  secured  is  found 
in  the  college  students  now  in  classes;  and  any- 
thing that  aids  in  the  preparation  of  these  stu- 
dents for  their  future  Hfe  work  will  ultimately  be 
of  prime  importance  not  only  to  pure  science  but 
also  to  applied  science  and  the  welfare  of  man- 
kind. 

The  oonference  on  the  morning  of  the  8th 
was  presided  over  by  Professor  Stephen  A. 
Forbes,  professor  of  entomology.  University 
of  Illinois,  and  chief  of  the  Natural  History 
Survey  of  Illinois.  The  leading  address,  en- 
titled "The  Biological  Eesources  of  oup  In- 


land Waters"  was  pree^ited  by  Profe88<^ 
James  G.  Keedham,  of  Cornell  University, 
who  has  epitomized  his  remarks  in  the  follow- 
ing terms: 

Pisih  culture  is  a  branch  of  animal  husbandry. 
Animal  husbandry  makes  progress  about  in  pro- 
portion as  it  gives  attention  to  the  fundamental 
needs  of  animals,  which  are  three:  (1)  Food,  (2) 
Protection,  and  (3)  Fat  conditions  for  reproduc- 
tion. Fish  culture  (as  now  practised)  is  not  like 
other  lines  of  animal  husbandry  because  it  gives 
adequate  attention  to  only  the  last  of  these  three. 
Purther  progress  will  lie  in  studying:  (1)  One 
species  at  a  time,  (2)  One  proiblem  at  a  time,  and 
.(3)  dn  one  envdronment  at  a  time.  That  is  my 
creed  for  fish  culture  and  for  fish  management  and 
it  applies  to  fish  forage  organisms  and  to  fish 
enemies  as  welL 

Several  zoologists  and  business  men  par- 
ticipated in  the  general  discussion  relating  to 
the  subject  of  the  conference. 

The  entire  occasion  was  made  agreeable  and 
memorable  through  the  generous  cooperation 
of  the  National  Association  of  Button  Manu- 
facturers, who  gave  luncheons  at  Fairport  on 
the  7th  and  8th  and  a  banquet  in  Muscatine 
on  the  night  of  the  7th.  The  banquet  in  Mus- 
catine was  the  occasion  for  a  considerable 
number  of  extemporaneous  talks  by  the  va- 
rious delegates  present^  and  by  persons  rq[>re- 
senting  the  Station,  the  Bureau  and  the  De- 
partment. 

E.  £.  COKEB 


BRYOZOA  AS  FOOD  FOR  OTHER 
ANIMALS 

Bryozoa  are  common  animals  of  the  coast- 
wise waters  everywhere,  but  they  have  not 
been  listed  with  any  frequency  in  the  food  of 
other  animals — ^in  fact  such  references  are  ex- 
ceedingly rare.  It  is  of  some  interest,  there- 
fore, that  I  am  able  to  record  the  fact  that 
certain  aquatic  birds,  at  least  occasionally, 
include  them  in  their  bill  of  fare. 

Dr.  E.  W.  Nelson,  chief  of  the  Bureau  of 
Biolognical  Survey,  has  recently  sent  me  for 
determination  a  small  collection  of  bryozoa 
taken  from  the  stomachs  of  the  king  eider 
(Somaieria  spectahUis)  and  the  Pacific  eider 
iSomateria  v-nigrd).    These  ducks  were  taken 
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at  the  Pribilof  Islands  in  the  Bering  Sea,  and 
the  luresumption  is  that  the  bryosoa  are  from 
the  same  locality.  The  food  records  are  as 
follows: 

Cri$ia  sp,,  from  stomachs  of  the  king  eider 
and  of  two  Pacific  eiders,  St  Paul  I., 
Alaska,  January  29  and  30,  1918. 

Menipea  prxbUofi  Bobertson,  from  stomach  of 
king  eider,  St  Qeorge  L,  Alaska,  January 
80,  1918. 

Myriozoum  suhgracUe  d'Orbigny,  from  stomach 
of  king  eider,  St  (Jeorge  I.,  Alaska,  May  8, 
1917. 

Cellepora  iurcularis  Packard,  from  stomachs 
of  the  Pacific  eider,  St  Paul  I.,  Alaska, 
Mch.  21,  1915,  and  from  the  king  eider,  St 
Paul  I.,  Alaska,  December  18,  1914  and 
January  29,  1918. 

The  amoimt  of  material  in  each  case  was 
small.  The  Crista  colonies  were  broken 
scraps  and  undeterminable  as  to  species  be- 
cause of  the  lack  of  ovicells,  though  the  gen- 
eral appearance  was  that  of  the  common  C. 
denticulata  Lamarck.  Myriozoum  subgracHe 
was  represented  by  a  branched  portion  9  mm. 
long  by  8  mm.  thick,  and  Cellepora  surcularia 
by  irregular  nodules  4  to  12  mm.  in  greatest 
diameter. 

In  all  cases  the  animal  matter  seemed  to 
have  been  digested  out,  leaving  only  the 
chitinous  or  calcareous  matter  of  the  ectocyst 
Aside  from  the  fact  that  they  were  consider- 
ably broken  up,  the  specimens  were  in  good 
condition  for  study,  being  as  dean  as  though 
th^  had  been  treated  with  Javelle  water.  As 
Dr.  Nelson  suggests  in  a  letter,  it  is  probable 
that  the  ducks  ate  the  Crista  and  Menipea 
incidentally  with  other  food,  as  these  small 
branched  species  often  grow  attached  to  other 
organisms.  The  Myriozoum  and  Cellepora  be- 
ing nodular,  may  have  been  swallowed  in  lieu 
of  pebbles. 

,  In  general  the  bryozoa  mu^  afford  com- 
paratively little  nutriment,  as  the  indigestible 
portion  is  so  large,  yet  an  animal  pressed  for 
food  might  be  able  to  eke  out  an  existence  on 
them. 


Certain  fishes  that  habitually  browse  around 
ledges,  rooksy  wharves,  etc.,  and  which  have 
teeth  adapted  for  cutting  off  and  crushing  the 
shells  of  their  prey,  are  known  to  include 
Bryozoa  in  their  diet  with  some  regularity. 
Thus,  the  cimner,  Tautogolahrus  adepersus, 
and  the  blackfish  or  tautog,  Tautoga  oniiis, 
feed  on  bryozoa  along  with  other  hardshelled 
organisms.  (See  Sumner,  Osbum  and  Cole, 
'' Biological  Survey  of  the  Waters  of  Woods 
Hole  and  Vicinity,"  Bull.  U.  S.  Bureau  of 
Fisheries,  VoL  XXXI.,  Part  2,  1911.)  The 
kingfish,  Meniicirrhus  saxatUis,  also  has  been 
known  to  feed  on  bryozoa.  The  writer  has 
observed  Bugula  turriia  Desor  and  Lepralia 
pallasiana  Moll  among  the  stomach  contents 
of  the  puffer  or  swellfish,  Spheroidee  macu- 
latus.  On  one  occasion  a  couple  of  young 
puffers  were  placed  over  night  in  a  finger 
bowl  containing  some  colonies  of  the  Endo- 
proct,  Barentsia  major  Hincksy  and  the  next 
morning  it  was  discovered  that  the  puffers 
had  returned  my  kindness  in  keeping  them 
alive  a  few  hours  longer  by  eating  the  heads 
off  of  the  most  of  the  Barentsia,  I  have  seen 
a  considerable  mass  of  Bugula  turrita  taken 
from  the  stomach  of  a  smooth  dogfish, 
Mustelus  eanis,  and  on  several  occasions  have 
had  referred  to  me  for  identification,  nodules 
of  SmUiina  trispinoea  fUHda  Y&mH  and 
Schizoporella  unicornis  Johnston,  from  the 
stomachs  of  sharks.  In  one  case  the  colony 
was  half  as  large  as  my  fist 

Bryozoa  often  grow  in  the  greatest  profu- 
sion, covering  piles,  rodcs,  shells,  seaweed, 
etc.,  with  growths  so  dense  that  they  may 
entirely  obscure  the  objects  to  which  they  are 
attached.  At  Woods  Hole,  Mass.,  during  the 
summer  of  1919,  observations  were  made  on 
Bugula  turriia,  growing  on  the  rock  wall  of 
the  Bureau  of  Fisheries  dock,  and  on  Lepralia 
ptdlasiana,  encrusting  the  piles  and  timbers 
under  the  Coast  Guard  dock.  Though  in  both 
cases  the  substratum  was  practically  covered 
by  the  bryozoa  and  there  were  many  other 
animals  present  very  few  of  the  colonies 
showed  injury  of  any  sort  In  nearly  every 
case  the  colony  form  was  pesrfecL  It  has  been 
my  experience  in  many  years  of  dredging  that 
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hijoiom  ool<mie0  are  uvaoUy  oompleto^  unless 
broken  during  dredging  operations. 

The  brjosoan  individual  is  always  smaU, 
being  rarely  half  as  large  as  a  pin  head,  but 
the  colonial  mass  is  often  of  sufficient  size 
to  render  them  desirable  as  food  for  numerous 
organisms,  were  it  not  for  the  fact  that  in 
nearly  all  cases  they  are  well  protected  by 
heavy  cbitinous  or  calcareous  walls.  Only 
those  animals  provided  with  strong  incisorial 
teeth  or  which  can  swallow  the  colony  whole, 
can  utilise  Ihem.  Predaoeous  worms  and 
other  invertebrates  probably  are  unable  to 
feed  on  them  to  any  extent^  for  in  addition 
to  its  shell,  the  bryozoan  is  so  highly  irritable 
to  tactile  stimuli  that  it  retracts  into  its  shell 
with  great  rapidity  at  the  slightest  touch. 
Possibly  some  of  the  softer-bodied  ctenostomes 
may  serve  as  food  for  other  invertebrates,  but 
observations  oH  this  pomt  are  apparently 
lacking. 

It  should  be  added  that  the  statoblasts  of 
the  freshwater  bryozoa  are  often  eaten  by 
young  fishes.  During  a  survey  of  the  fishes 
of  Ohio,  made  during  the  past  summer,  stato- 
blasts of  Pectincdella  and  PlumaMla  were 
found  among  the  stomach  contents  of  the 
young  of  the  large-mouth  black  bass,  Mierop- 
terus  salmoides,  the  crappie,  Pomoxia  annu- 
lari8,  the  blue-gill  sunfish,  Lepomis  pallidtis 
and  the  gizzard  shad,  Dorosoma  cepedianum. 
That  these  were  picked  up  for  food  among 
other  organisms  of  the  same  size  there  can 
be  little  doubt 

BaYMOND  0.   OSBURN 

Ohio  Stats  UmviitsiTY 


COPPER  IN  ANIMALS  AND  PLANTS 

In  a  recent  number  of  The  Journal  of  Bio- 
logicdl  Chemistry  (Vol  44,  pp.  99-112,  Oct., 
1920)  W.  0.  Rose  and  M.  Bodansky  report 
the  finding  of  copper  in  various  marine  or- 
ganisms, including  Coelenterates,  Molluscs, 
Crustacea,  Elasmobranchs,  and  Teleostomi. 
As  some  of  the  writer's  work  bears  on  this 
subject,  the  following  note  is  offered. 

In  some  recent  investigations  on  the  res- 
piration of  insects  the  writer  incinerated  both 
the  blood  and  entire  specimens  of  over  30 


species  of  insects,  representing  the  chief 
orders.  The  ash  was  analyzed  for  copper^  on 
the  supposition  that  the  copper  present  serves 
as  the  nucleus  of  a  respiratoiy  pigment, 
namely  hemocyanin.  In  every  case  the  ash 
reacted  positively  for  copper  with  several  re- 
agents. The  amount  of  copper  present  in  in- 
sect blood  is  nearly  proportionate  to  that  pres- 
ent in  crayfish  blood,  which  was  used  as  a 
control. 

In  addition  to  insects  and  crayfish,  other 
Arthropods  were  incinerated,  including  sev- 
eral species  of  plankton  Orustaoea,  spiders, 
daddy  long-legs,  and  centipeds.  In  all  cases 
copper  was  foimd.  As  representatives  of 
other  phyla  Volvox,  LumhricuB,  Aacaris, 
snails  and  slugs,  and  the  blood  of  garter 
snakes  and  human  blood  were  incinerated. 
Of  these  all  but  the  vertebrate  blood  reacted 
positively  to  tests  for  copper.  As  a  matter  of 
fact,  the  snake  blood  also  appeared  to  show 
a  minute  trace  of  copper,  but  as  the  reaction 
developed  with  only  one  of  the  reagents  used^ 
and  then  only  after  several  hours  under  alco- 
hol vapor,  this  particular  experiment  is  incon- 
clusive. 

The  foregoing  results  indicate  that  the  ele- 
ment copper  has  a  wider  distribution  in  living 
organisms  than  heretofore  accepted.  Its  func- 
tion has  been  definitely  determined  only  for 
mollusks  and  Crustacea,  where  it  forms  the 
nucleus  of  a  respiratory  protein.  Its  presence 
in  other  Arthropods  is  explained  on  the  same 
basis,  that  is,  in  all  Arthropods  copper  forms 
the  nucleus  of  hemocyanin.  This  is  all  the 
more  probable,  since,  as  already  stated,  the 
amounts  present  in  insect  blood,  spiders  and 
centipeds  are  proportionate  to  the  amounts 
present  in  the  crayfish  blood  used  as  a  control. 

In  considering  the  source  of  the  copper  the 
writer  analyzed  the  water  of  a  creek  from 
which  most  of  his  aquatic  material  was  taken, 
and  found  distinct  traces  of  the  metal.  The 
water  as  a  source  of  copper  is  of  importance 
to  aquatic  animals.  It  was  shown,  however, 
that  terrestrial  insects,  including  such  highly 
specialized  families  as  bees,  ants  and  wasps, 
contained  copper.  These  and  other  terrestrial 
insects,  especially  the  herbivores,  could  derive 


Digitized  by 


Google 


454 


SCIENCE 


[N.  8.  Vol.  LHI.  No.  1376 


their  copi>er  only  from  their  plant  food.  In 
view  of  this  fact  about  a  dozen  species  of 
plants  were  incinerated.  In  all  cases,  whether 
the  portion  incinerated  was  taken  from  the 
stem,  or  the  leaves,  or  f niit,  the  ash  reacted 
positively. 

In  general,  copper  was  present  only  in 
traces  in  plants,  not  at  all  in  amounts  com- 
parable to  that  present  in  insects.  It  is  prob- 
able that  the  copper  ion  is  inactive  in  plants, 
that  its  presence  is  due  to  mechanical  storage, 
and  that  it  plays  no  active  role  in  the  phys- 
iology of  the  plant 

It  is  evident,  however,  from  the  experi- 
ments performed,  that  copper  is  widely  dis- 
tributed in  both  the  plant  and  animal  world. 
In  the  former  it  is  present  only  in  traces,  and 
probably  inactive,  while  in  the  latter  it  is 
present  in  measurable  quantities  and  its  role 
appears  to  be  active. 

A  more  detailed  account  of  these  investiga- 
tions will  be  published  in  the  near  future. 

ElCHARD  A.   MUTTKOWSKI 

XJnivzbsitt  or  Idaho, 
Moscow,  Idaho 


SCIENTIFIC  EVENTS 

DIRECTORS    OP    RESEARCH    AND    SCIENTIFIC 
QUALIFICATIONS 

The  Right  Hon.  F.  D.  Aoland  recently 
asked  in  the  House  of  Coxmnons,  as  we  learn 
from  Nature,  whether  tiie  lord  prealdent  of 
the  council  "is  aware  that  diissatief action  is 
being  expressed  by  scientific  workers  with  the 
appointment  of  a  man  without  scientific  quali- 
fications as  director  of  research  to  the  Olass 
Besearch  Association;  whether,  as  the  De- 
partment of  Scientific  and  Induatrial  Besearch 
provides  four  fifths  of  the  funds  of  the  asso- 
ciation, the  deportment  was  consulted  before 
the  appointment  was  made;  and  does  he  ep- 
prove  of  the  appointment  as  giving  a  guarantee 
that  £itate  funds  devoted  to  scientific  research 
will  be  wisely  expended? "  Mr.  Fi^er  replied 
to  the  question,  and  his  answer  included  the 
followiug  statements,  which  concerned  a  di- 
rector for  the  work  oalled  from  the  United 
States:  (1)  The  successful  candidate  has  a 
wide  and  successful  experience  of  scientific 


research  into  the  probliems  of  the  gliass  indus- 
try, and  is  considered  by  iihe  association  to  be 
the  man  ibest  suited  for  organizing  and  direct^ 
ing  the  research  needed  by  it.  (2)  The  le- 
sponaibility  for  the  selection  of  a  c^rector  of 
research  rests  in  each  case  with  the  research 
association  concerned,  and  not  with  the  De- 
partment of  Scientific  and  Indu^ial  Be- 
seardh,  which  has  no  power  to  approve  or  dis- 
approve the  appointment  of  any  individual. 
(8)  The  department  guarantees  three  goasterB 
of  the  expenditure  of  the  research  association 
up  to  a  certain  limit,  <but  payment  of  the  errant 
is  conditional,  among  other  things,  on  the  ap- 
proval by  the  department  of  the  program  of 
research  and  of  the  estimate  of  expen^ture 
thereon.  (4)  The  advisory  council  of  tiie  de- 
partment, after  considering  all  the  relevant 
circumstances  with  great  care,  recommended 
the  approval  of  the  expendituxe  involved  in 
this  director's  appointment 

ELECTIONS  BY  THE  NATIONAL  ACADEMY  OP 
SCIENCES 

The  scientific  program  of  the  meeting  of 
the  National  Academy  of  Sciences,  held  in 
Washington  on  April  25,  26  and  27,  has  been 
printed  in  Science,  and  other  information 
concerning  the  meeting  will  be  published  later. 

At  the  business  session  of  April  27,  the 
president  of  the  academy.  Dr.  Charles  D.  Wal- 
cott,  presented  his  resignation,  but  at  the 
earnest  request  of  the  academy,  he  consenSted 
to  serve  the  remaining  two  years  of  his  term. 
The  resignation  of  the  foreign  secretary.  Dr. 
George  E.  Hale,  was  accepted  with  regret,  and 
with  the  expression  of  high  appreciation  of  his 
able  work  in  that  office.  Dr.  R.  A.  Millikan 
was  elected  foreign  secretary,  to  complete  the 
unexpired  term  of  Dr.  SLale.  Dr.  Hale  was 
elected  a  meittber  of  the  council,  and  Dr.  Bay- 
mond  Pearl  was  veelected. 

The  following  were  elected  to  menvbership: 

Frank   Michler  Chapman,   American  Museum   of 

Natural  History. 
William  LeBoy  Emmet,  General  Electric  Company, 

Schenectady,  N.  Y. 
William  I>rap6r  Harkins,  University  of  ObotAgo. 
Alee  Hrdlicka,  United  States  National  Museum. 
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Arthur  Edwin  Kennelly,  Harvard  XJniyersitj. 
William  George  MacCallmn,  Jolms  Hopkios  Uni- 
versity. 
Dayton  Clarence  Miller,  Case  School  of  Applied 


George  Abram  Miller,  tTnivenity  of  Illmois. 

Benjamin  Lincoln  Bobinson,  Harvard  University. 

Veeto  Melvin  Slipher,  Lowell  Observatory. 

Lewis  Buckley  Stillwell,  100  Broadway,  New  York. 

Thomas  Wayland  Vaughan,  United  States  G^- 
logical  Survey. 

Donald  Dexter  Van  Slyke,  Bockefeller  Institute. 

Henry  Stephens  Washington,  Geophysical  Labora- 
tory. 

Bobert  Sessions  Woodworth,  Columbia  University. 
Foreign  Associates 

William  Bateson,  John  Innes  Horticultural  Insti- 
tution, Merton  Park,  Surrey,  England. 

C.  Eijkman,  University  of  Utrecht,  Holland. 

THE   PRINTSRS'    STRIKE   AND   THE    PUBLICA- 
TION OF  "SCIENCE" 

Science  has  'been  issued  weekly  from  the 
same  press  without  intermission  for  over 
twenty-six  years,  but  it  is  ipoesible  that  the 
present  number  may  be  delayed.  The  wide- 
spread strike  of  compositors  for  a  forty-four 
hour  week  affects  the  offices  at  Lancaster, 
Easton  and  Baltimore^  in  which  a  lai^e  part 
of  the  scientific  journals  of  the  United  States 
are  printed.  The  printing  office  will  do  all  in 
its  power  to  bring  out  the  number  at  the  regu- 
lar time,  and  at  present  the  pressmen  are  at 
work.  In  order  to  get  the  number  through  the 
press  articles  in  type  are  being  used  with  the 
.exception  of  a  few  news  note&  This  unfor- 
tunately requires  the  poetponement  of  the  pub- 
lication of  accounts  of  the  recent  meetings  of 
the  National  Academy  of  Sciences,  the  Ameri- 
can Chemical  Society,  the  Executive  Commit- 
tee of  the  American  Association  for  the  Ad- 
vancementt  of  Science,  the  Joint  Committee  on 
Conservation  and  other  material  of  current 
interest.  It  may  be  noted  that  the  advertise- 
ments are  in  type,  and  advertisers  have  been 
requested  to  continue  to  use  the  same  copy,  so 
that  no  sacrifice  of  reading  matter  is  made 
for  the  advertisements.  The  number  is,  how- 
ever, reduced  by  eight  pages  to  facilitate  its 
publicaition. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  recent  meeting  of  the  American 
Chemical  Society  at  Eochester,  Professor 
Charles  F.  Chandler  and  Dr.  William  H. 
Nichols  were  unanimously  elected  honorary 
members  of  the  society. 

Dr.  Simon  Flexner,  director  of  the  Eocke- 
feller  Institute  for  Medical  Besearch,  has  been 
elected  an  honorary  fellow  of  The  Koyal  So- 
ciety of  Tropical  !MJedioine  and  Hygiene  of 
London  at  a  meeting  of  the  council  of  that 
society,  held  on  April  8, 1921. 

The  William  H.  Nidhols  medal  of  the  New 
York  section  of  the  American  Chemical  So- 
ciety was  presented  to  Professor  Gilbert  M. 
Lewis,  dean  of  the  department  of  chemistry 
of  the  University  of  California  on  May  6. 
The  program  was:  "  The  man  and  his  work,** 
remarks  by  Arthur  B.  Lamb,  John  Johnston; 
presentation  of  medal  by  John  E.  Teeple;  ac- 
ceptance and  address,  '^  Color  and  molecular 
structure,*'  by  Professor  Lewis. 

The  Boyal  Geographical  Society  of  Great 
Britain,  with  tfhe  ai>proval  of  the  King,  has 
awarded  to  Yilhjalmur  Stefansson  their 
Founder's  Medal  for  his  "  disrtiinguished  ser- 
vices to  the  Dominion  of  Canada  in  the  ex- 
ploration of  the  Arctic  ocean.*'  The  medal  is 
to  be  inresenited  at  the  anniversary  meeting  of 
the  society  in  London  on  May  30.  Mr.  Ste- 
f  ansson  will  then  be  on  a  lecture  tour  in  the 
western  United  States  and  consequently  un- 
able to  attend,  and  it  is  expected  thart;  the  High 
Commissioner  for  Canada  will  receive  the 
medal  on  his  behalf,  as  the  Stefansson  Arctic 
expedition  of  1913-1918,  of  which  this  award 
is  a  recognition,  was  a  Canadian  naval  ex- 
pedition. 

Dr.  Stephen  Smith,  first  president  of  the 
American  Pulblic  Health  Association,  now 
ninety-eight  years  old,  will  welcome  members 
of  ihe  association  at  the  fiftieth  annual  meet- 
ing next  November. 

Don  Josi  Bodriguez  CARRAomo,  rector  of 
the  University  of  Madrid,  has  been  elected 
president  of  the  Spanish  Association  for  the 
Advancement  of  Science. 
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Thi  meeting  of  tbe  Acadenay  of  Sciences  of 
Cuba  on  March  26  -was  a  epecial  session  in 
honor  of  the  return  of  Br.  Juan  Ouiteras 
from  his  mission  to  Afnca  to  study  yellow 
fever  and  other  tropical  diseases  on  behalf  of 
the  Rockefeller  Foundation.  It  will  be  re- 
membered that  General  Oorgas  started  with 
him,  died  in  London. 

TTnder  the  auspices  of  the  Sockefeiller  Foun- 
dation Major-Gen.  Sir  Wifanot  Herringham, 
consuliting  physician  to  St.  Bartholomew's 
Hospital,  yice-chancellor  of  the  University  of 
London,  and  Sir  Walter  Fletcher,  senior  dem- 
onstrator in  physiology,  Oamrbridge  ITniver- 
sity,  are  traveling  over  the  United  States  to 
study  medical  and  scientific  institutions  for 
the  British  government. 

The  biological  expedition  to  Spitzbergen,  or- 
ganized in  Oxford  University,  is  to  set  out  in 
June,  under  the  leadership  of  the  Rev.  F.  C. 
R.  Jourdain,  and  will  devote  its  attention 
principally  to  ornithological  work 

Pbofessor  Arthur  H.  Graves,  colkhorator, 
Office  of  Investigations  in  Foreett  Pafthology, 
Bureau  of  Plant  Indiistry,  U.  S.  Department 
of  Agriculture,  and  formerly  assistant  {yrof es- 
sor  of  botany  in  the  Sheffield  Scientific  School 
and  Yale  School  of  Forestry,  has  accepted  the 
appointment  as  curator  of  pi^lic  instruction 
at  the  Brooklyn  Botanic  Garden  to  begin  Sep- 
tember 1,  1921. 

Dr.  R  a.  Millikan,  of  the  University  of 
Chicago,  delivered  the  first  annual  address  be- 
fore the  Crowell  Scientific  Society  of  Trinity 
College,  Durham,  N.  C,  April  28.  This  so- 
ciety is  a  reoif^anization  of  the  general  scien- 
tific society  which  had  been  in  existence  for 
the  past  thirty  years.  Physicists  and  eltudents 
from  various  parts  of  the  state  were  in  at- 
tendance. 

Dr.  Davto  White,  chief  geologist  of  the 
United  States  Geological  Survey,  delivered  a 
lecture  on  the  "  Deposition  of  oil  shales  and 
oannels,"  at  itfhe  School  of  Mines  of  Pennsyl- 
vania State  College  on  April  29. 

Professor  Albert  Einstein,  lectured  at  the 
University  of  Chicago  on  May  3,  4,  and  6. 


The  general  siibjeet  of  his  leotuMs  irafl  **  The 
Theoiy  of  BeUtivitf.'' 

William  Robert  Brooks,  <&eotor  of  the 
Smith  Observatoiy  since  1888,  and  profes- 
sor of  astronomy  alt  Hibbart  CoiUege  ^nce  1900, 
died  at  his  home  in  Geneva,  N.  Y.,  on  May  8, 
at  the  age  of  eighty-five  years. 

Dr.  Albert  C.  Hale,  formerly  lor  twenty- 
nine  years  head  teacher  in  the  department  of 
physical  science  at  the  Boys'  High  School, 
Brooklyn,  secretary  of  the  American  Chemical 
Society  for  thirteen  years,  died  on  April  22 
at  tbe  age  of  eevenlty-five  years. 

Captain  E.  W.  Creak,  C.B.,  FJLS.,  for- 
merly superintendent  of  compasses  in  the  Brit- 
ish Admiralty,  died  on  April  8. at  the  age  of 
eighty-four  years. 


UNIVBRSITY  AND  EDUCATIONAL 
NEWS 

The  State  Legislature  of  Texas  passed  an 
act  which  has  now  been  approved  by  the  gov- 
ernor appropriating  one  million,  three  hun- 
dred and  fifty  thousand  dollars  to  be  used  in 
buying  property  adjacent  to  the  present  cam- 
pus of  the  University  of  Texas.  It  is  ex- 
pected that  about  120  acres,  a  considerable 
paitt  of  which  is  residence  property,  will  be 
purchased. 

Mrs.  Ransohoff,  Uie  widow  of  Dr.  Joseph 
RansohofF,  former  professor  of  suigery  at  the 
medical  college,  has  given  $25,000  to  the  med- 
ical coHege  of  Cornell  University  toward  an 
endowment  fund  for  the  establishment  of  a 
chair  of  surgetry  and  anatomy.  The  money 
will  be  used  as  a  nucleus  for  such  an  endow- 
ment, the  minimum  of  which  is  estima(ted  at 
$160,000. 

Dr.  Paul  H.  M.-P.  Brinton,  of  the  chem- 
ical department  of  the  University  of  Arizona, 
has  been  appointed  professor  of  analytical 
chemistry  in  the  University  of  Minnesota. 

Dr.  R  W.  Shufsldt  has  been  elected  pro- 
fessor in  natuire  citudy  in  the  summer  school 
of  the  George  Washington  University. 

Dr.  John  Edward  Anderson,  instructor  in 
psychology  at  Yale  University,  has  been  pro- 
moted to  an  assistanft  professorship. 
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DISCUSSION  AND   CORRESPONDENCE 

BNOLISR  PRONUNCIATION  POK  THB  MKTRZC 
STtTBM 

Doubtless  practically  all  scientific  workers 
favor  general  use  of  the  decimal  or  metric 
fljstem  of  weights  and  measures.  Obviously 
there  are  certain  unavoidable  difficulties^  both 
I)sychological  and  economic,  which  must  be 
overcome  before  this  end  can  be  attained.  It 
seems  inconsistent,  then,  for  users  of  the  sys- 
tem to  add  imnecessarily,  even  in  small  de- 
gree, to  the  popular  prejudice  against  the 
change. 

Just  such  an  unnecessary  minor  difficulty 
is  produced  by  a  common  American  practise 
in  the  pronunciation  of  metric  names  con- 
taining the  prefix  cent-.  As  a  matter  of  his- 
tory, it  is  true,  these  names  came  to  us  from 
the  French;  they  could  just  as  well,  however, 
have  been  taken  directly  into  English  from 
the  Latin  and  Greek.  In  most  respects  these 
words  are  already,  by  common  consent^  fully 
Anglicized;  we  never  employ  the  French 
^liable  stress,  nor  do  we  use  the  French 
sound  of  the  r  or  the  t  or  the  second  $  in 
centimeter.  Why,  then,  should  we  ever  say 
^^sant"  (sahnt),  approximating  the  sound 
in  centime,  for  the  straightforward  Eng- 
lish ^^sent"  (as  in  center)^  Although  this 
hybrid  pronunciation  is  (for  example)  not 
recognized  by  the  Funk  and  Wagnalls  ''New 
Standard  Dictionary,"  it  is  certainly  widely 
prevalent  in  this  country,  and  it  doubtless 
adds  a  little  to  the  xmthinking  popular 
Xnr^'udice  against  the  metric  system  as  a 
^'high-brow"  foreign  innovation.  The  same 
<x>nsiderations  apply  to  the  word  centigrade, 
which  has  come  into  Englifi(h  by  the  same 
route. 

In  various  other  English  words,  such  as 
cental,  centipede,  and  centenary,  cent  is  regu- 
larly pronounced  as  in  the  case  of  the  name 
of  our  monetary  unit.  The  only  excuse  for  a 
different  practise  for  the  metric  system  is  the 
fact  that  these  words  were  first  used  by  the 
French.  Th^  are  truly  international  words, 
however,  and  as  a  matter  of  practical  con- 
venience they  should  be  naturalized  in  each 


language  in  which  they  are  used.  Any  at- 
tempt at  precise  international  uniformity  for 
such  words  is  obviously  predestined  to  failure, 
except  as  this  uniformity  comes  with  the 
general  adoption  of  an  international  auxiliary 
language  such  as  Esperanto — and  even  when 
this  happens  the  usage  of  ''national''  lan- 
guages will  probably  remain  unchanged. 

And  while  we  are  about  it,  in  conformity 
with  the  definite  trend  of  modem  English 
usage,  can  we  not  all  agree  to  drop  the  " me" 
from  gram(me)f  and  to  write  meter  rather 
than  metre? 

HowAKD  B.  Fbost 

tiiTBUs  ExpnncxNT  Station, 
BlVXBSIDS,  Cautornia 

BXTRAMUNDANB  tIFB 

To  THE  Editor  of  Science:  In  Soqbnoe  for 
March  fourth  an  eminent  astronomer  speaks 
of  the  "  strong  probability  that  intelligent  life 
exists  in  abundance  throughout  the  universe." 
May  I  inquire  where  I  can  secure  any  evidence 
in  support  of  this  statement?  I  should  like  to 
know  upon  what  grounds  I  may  assert  that  life 
exists  anywhere  but  upon  this  earth.  Second- 
ly, how  may  I  know  it  is  intelligent?  And 
thirdly,  how  may  I  know  that  it  exists  in 
abundance?  The  whole  assertion  savors  to  me 
of  newspaper  pseudo-scienca 

Hubert  Ltman  Clark 

WiLLiAifSTowN,  Mass., 
April  11 

To  THE  Editor  op  Science:  On  April  4  I 
had  the  pleasure  of  suggesting  by  letter  di- 
redtly  ito  Professor  Hubert  Lyman  Clark  that 
he  read  Professor  Simon  Newcomb's  supeib 
essay  of  •thirteen  printed  pages  on  this  very 
old  sTibject,  entitled  "Life  in  the  Universe," 
and  contained  in  his  volume,  "  Side-Lights  on 
Astronomy  "  (Harper  and  Brothers),  pp.  120- 
132, 1906.  One  of  Newoomb's  concluding  sen- 
tences (p.  132)  reads,  "It  is,  therefore,  per- 
fectly reasonable  to  suppose  that  beings,  not 
only  animated,  but  endowed  with  reason,  in- 
haibiit  counltless  worlds  in  space." 

W.  W.  Campbell 

Mount  Hamilton,  CALiiK»NiAy 
April  25 
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SCIENTIFIC  BOOKS 

The  Sumario  Compendioso  of  Brother  Juan 
Diez.  The  earliest  matbematacal  work  of 
the  New  World.  By  David  Eugene  Smith. 
1921.  Boston  and  London:  Ginn  and  Oom- 
X>any.    65  pages.    Price  (4.00. 

Those  who  are  interested  in  the  earlier 
mathematical  developments  only  in  so  far  as 
it  can  be  shown  that  these  developments  have 
contributed  directly  to  the  present  extent  of 
our  mathematical  knowledge  will  find  little 
to  interest  them  in  the  present  small  volume. 
It  is  not  claimed  that  this  volume  exhibits 
any  decided  step  forward  in  mathematics  or 
that  it  exerted  a  great  influence  on  later  works 
devoted  to  the  same  subject.  There  are,  how- 
ever, many  mathematicians  and  historians  who 
will  doubtless  be  very  glad  to  have  an  oppor- 
tunity to  read  in  their  own  language  the  ex- 
cellent translation  which  Professor  Smith  has 
here  provided  of  what  seems  to  be  "the  earl- 
iest mathematical  work  of  the  New  World." 

It  is  desirable  that  the  student  of  the  his- 
tory of  arithmetic  should  be  able  to  consult 
original  sources.  By  the  publication  of  the 
^'  Kara  Arithmetica  "  about  a  dozen  years  ago 
and  by  the  publication  of  the  present  volume 
Professor  Smith  has  rendered  very  valuable 
service  to  those  who  desire  to  consult  such 
sources.  The  historical  notes  which  appear 
in  these  works  are  exceedingly  valuable  even 
if  th^  are  often  less  extended  than  might 
appear  desirable.  In  the  present  volume  two 
X>ages  or  less  of  such  notes  relate  to  each  of 
the  following  four  subjects:  The  Mexico  of 
the  x)eriod,  printing  established  in  Meodoo, 
general  description  of  the  book,  and  nature 
of  the  tables. 

An  important  oversight  should  be  noted 
here  in  order  that  the  reader  may  not  be  mis- 
led in  regard  to  the  time  when  the  book  tmder 
review,  which  was  first  published  in  1556, 
became  known  to  American  educators.  To 
establish  the  fact  that  the  reader  is  seriously 
exposed  to  misconception  as  regards  the  point 
in  question  and  also  on  accoimt  of  the  interest 
which  these  statements  may  command,  we 
quote  the  first  three  sentences  of  the  preface. 

If  t3ie  stadeat  of  the  history  of  education  were 


asked  to  name  the  earliest  work  on  matiieiimties 
publiflhed  iby  an  American  press,  he  might,  after  a 
little  inyestigatioii,  mention  the  anonymous  arith- 
metio  that  was  printed  in  Boston  in  the  year  1729. 
It  is  now  known  that  this  was  the  work  of  that 
laaae  Greenwood  who  held  for  some  years  the  ehair 
of  mathematics  in  what  was  then  Harrard  GoUege. 
If  he  should  search  the  records  still  farther  back, 
he  might  come  upon  the  American  reprint  of 
Hodder's  well-known  English  arithmetic,  the  first 
textbook  on  the  subject,  so  far  as  known,  to  appear 
in  our  language  on  this  side  the  Atlantic. 

As  some  '^student  of  the  history  of  educa- 
tion "  may  be  assumed  to  have  read  the  ^  Kara 
Arithmetica"  and  noted  that  on  page  286 
thereof  the  work  under  review  was  called  ^  the 
first  arithmetic  printed  in  America"  it  seems 
strange  that  such  a  student  shoujld  have  been 
overlooked  while  the  said  preface  was  written. 
One  is  i>erhap6  still  more  surprised  to  find 
that  such  an  intelligent  student  was  also  over- 
looked when  Professor  Smith  pr^ared  the  ar- 
ticle relating  to  the  book  under  review  for  the 
last  January  number  of  the  American  Mathe- 
matical Monthly  as  well  as  when  he  read  a 
X>ax>er  before  an  intelligent  audience  during 
the  recent  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science  at 
Chicago.  On  both  of  these  occasions  the  sub- 
stance of  the  part  of  the  preface  quoted  above 
was  given  without  any  reference  to  the  fact 
that  one  of  the  most  interesting  elements 
relating  to  the  subject  under  consideration  had 
been  noted  a  dozen  years  earlier  in  the  **  Eara 
Arithmetica.*' 

The  emphasis  on  this  oversight  in  such  a 
public  place  seems  to  be  justified  by  the  facts 
that  this  emphasis  may  tend  to  lessen  the 
danger  that  readers  of  the  book  under  review 
will  be  misled  as  regards  an  interesting  his- 
torical fact,  and  that  one  could  not  condemn 
in  too  strong  terms  one  of  the  motives  which 
might  possibly  be  ascribed  to  the  translator 
and  editor  by  the  reader  after  discovering  that 
he  had  been  misled  by  the  statements  quoted 
above.  Being  forewarned  such  a  reader  is 
more  likely  to  attribute  these  statements  to 
an  astounding  oversight  by  an  unusually 
painstaking  and  careful  writer. 

Tables  make  up  the  greater  part  of  the 
original  work  but  a&  they  are  no  longer  of 
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any  importance  only  one  page  is  shown  in 
facsimile  in  the  present  edition.  The  rest  of 
the  text  is  reproduced  on  the  left  hand  pages 
while  the  translation  appears  on  the  following 
pages.  The  last  six  pages  are  demoted  to 
algebra,  chiefly  relating  to  quadratic  equa- 
tions, and,  in  closing,  the  author  states  that 
he  ^*  wished  to  set  down  the  things  which  are 
necessary  and  familiar  in  this  kingdom."  The 
formula  near  the  bottom  of  page  37  is  not 
clearly  stated.  Professor  Smith's  name  is  a 
sufficient  guarantee  that  the  work  is  in  an 
attractive  form. 

G.  A.  Mp^t.kr 
TJnivxbsitt  or  Illinois 

Introduction  a  Vitude  petrographique  des 
roches  Bedimentaires.  Far  M.  Luoibn 
Cateux.  M^moires  pour  senrir  k  Texplica- 
,  tion  de  la  carte  gSologique  detaill^  de  la 
Franc&  Paris:  Imprimerie  Rationale  1916. 
Quarto,  1  voL  text,  pp.  viii+  624,  80 
figures;  1  voL  LYI  plates. 
It  is  a  curious  fact  that  although  Sorby, 
the  father  of  modem  petrography,  was  espe- 
cially interested  in  sedimentary  rocks,  those 
who  followed  him,  with  the  exception  of  a 
small  but  persistent  succession  of  workers  in 
his  own  country,  almost  abandoned  them  in 
favor  of  the  igneous  rocks.  The  author  of 
the  book  under  review  has  elsewhere  sug- 
gested that  this  was  perhaps  due  to  the  lure 
of  greater  mystery  in  the  igneous  rodss  and 
to  the  lack  of  knowledge,  before  the  Chal- 
lenger expedition,  about  the  sediments  of  to- 
day. The  reviewer  has  always  been  inclined 
to  attribute  the  preference  for  the  study  of 
igneous  rodss  to  their  greater  and  more  ob- 
vious diversity*  which  made  it  easier  to  And 
something  new  in  them  and  gave  them  a 
greater  esthetic  attractiveness.  Whatever  the 
cause  the  present  work  will  be  the  most 
powerful  influence  that  has  yet  been  brought 
to  bear  in  changing  that  tendency.  Indeed, 
in  French-speaking  countries  Oayeux's  in- 
fluence is  already  very  manifest.  If  the 
beauty  of  the  sedimentary  rooks  has  been 
considered  inferior  the  enthusiasm  of  the 
author  will   surely  correct  that  impression. 


The  work  marks  an  epoch  in  its  field  and 
18  written  with  a  breadth  of  view  worthy  of 
the  fundamental  importance  of  the  sedimen- 
tary rocks  in  the  interpretation  of  the  history 
of  the  earth.  The  author  not  only  stands 
alone  in  the  extent  and  thoroughness  of  his 
monographic  investigations  in  this  field,  but 
as  the  successor  of  £lie  de  Beaumont,  Fouqu6 
and  MicheMi6vy  at  the  CoU^  de  France 
he  is,  so  far  as  the  reviewer  knows,  the  only 
person  occupying  a  chair  devoted  entirely  to 
the  teaching  of  the  petrology  of  sedimentary 
rocks.  On  his  inauguration  the  name  of  the 
chair  he  occupies  was  dianged  from  ^' Chair 
of  the  Natural  History  of  Inorganic  Bodies," 
to  "Chair  of  Greology,**  but  it  might  well 
have  retained  its  old  name,  for  as  he  says  in 
his  inaugural  address,  "The  science  of  the 
sedimentary  rocks  is  and  will  remain  for  us 
a  natural  history  of  the  ancient  and  modem 
sediments/'  It  is  the  treatment  from  this 
point  of  view  and  the  enthusiasm  and  wide 
personal  experience  which  the  author  brings 
to  it  that  gives  to  a  book  which  one  might 
expect  to  find  dry  and  technical  a  freshness* 
interest,  and  charm  that  make  it  fascinating 
reading.  Furthermore,  the  book  is  so  full  of 
original  observations  drawn  from  the  writer's 
many  years  of  study  that  no  student  of  sedi- 
^mentary  rocks,  be  he  petrographer  or  merely 
stratigraphler,  can  afibrd  ito  leave  it  unread. 

The  work  is  divided  into  two  parts.  The 
first  deals  with  methods  of  analysis  of  sedi- 
mentary rocks,  the  second  with  the  diagnostic 
(diaracters  of  the  constituents,  which  fall  into 
two  groups — ^the  minerals  and  the  remains  of 
organisms. 

The  first  part  is  refreshingly  free  from 
pedantry  or  love  of  technique  as  an  end  in 
itself,  though  the  artisf s  pleasure  in  some 
refined  and  delicate  method  often  finds 
expression.  Methods  of  handling  rocks  of 
different  types  according  to  their  induration 
or  susceptibility  to  attack  by  acid  are  dis- 
cussed, but  the  possible  compleodly  of  the 
procedure  appropriate  to  any  individual  rock 
and  the  need  of  adapting  the  methods  used 
to  the  particular  rock  and  to  the  object  of 
the  investigation  are  pointed  out    Quantita- 


Digitized  by 


Google 


460 


SCIENCE 


[N.  S.  Vol.  LHI.  No.  1376 


tiye  results  are  sought,  but  the  difficulties  of 
obtaining  them  are  reoognised  and  the  use- 
fuhiess  of  quantitatively  expressed  results 
that  may  not  be  accurate  in  themselves  but 
still  may  permit  of  valuable  comparison  with 
one  another,  is  admitted.  The  reader  feeb 
throughout  no  impulse  on  the  part  of  the 
author  to  fix  standards  but  merely  that  desire 
to  give  help,  out  of  his  own  rich  but  pain- 
fully accumulated  experience,  which  led  him 
to  prepare  the  book  Any  one  who  comes  to 
this  book  for  a  rigorous  method  that  will 
enable  him  to  turn  out  orthodox  studies  of 
sedimentary  rodss  will  be  disappointed,  but 
those  who  want  to  help  in  advancing  the 
borders  of  knowledge  about  this  subject  will 
find  guidance  and  inspiration.  The  methods 
of  analysis  are  grouped  under  three  heads — 
physical,  microcheotnical  and  chromatic.  The 
physical  analysis  includes  different  processes 
sometimes  grouped  in  this  country  under 
mechanical  analysis,  and  the  preparation  of 
thin  sections  which  in  dealing  with  weakly 
bound  sedimentary  rodcs  often  calls  for  spe- 
cial methods.  The  demonstration  of  the  ease 
of  application  and  delicacy  of  microchemical 
analyses  is  one  of  the  outstanding  features 
of  the  book.  Under  chromatic  analysis  the 
author  discusses  various  methods  of  staining. 
In  the  discussion  of  all  these  methods  he 
selects,  weighs,  evaluates  and  contributes  on 
the  basis  of  his  own  experience,  without  at- 
tempting any  formal  completeness. 

Perhap  Cayeux's  greatest  achievement  is 
the  interest  he  is  able  to  give  to  his  dis- 
cussion of  the  minerals  of  sedimentary  rocks, 
of  which  of  course  he  considers  only  the  more 
common,  both  essential  and  accessory.  It  is 
in  this  part  of  the  book  that  his  treatment  of 
the  subject  as  natural  history  is  illustrated 
in  the  most  novel  and  interesting  way.  The 
individual  mineral  is  to  the  author  a  record 
of  environments— of  the  environment  in 
which  it  originated  and  of  those  through 
which  it  subsequently  passed — ^and  it  there- 
fore contributes  to  the  reconstruction  of  the 
history  and  geography  of  the  past. 

The  last  part  of  the  book  deals  with  the 
remains  of  organisms  as  constituents  of  the 


rocks.  Needless  to  say,  specific  detennina* 
tions  of  organisms  are  not  the  purpose  of  a 
treatise  on  petrography.  But  here^  too,  the 
problem  of  past  environment  as  recorded  by 
the  remains,  both  as  remnants  of  once  living 
organisms  and  as  mineral  substances,  is  'die 
objed;  of  study.  This  part  therefore  deserves 
the  attention  of  paleontologists  as  well  as 
of  petrographers  and  stratigraphers. 

Vivified  throughout  by  the  author's  own 
experience  the  work  must  lack  that  perfect 
completeness  that  would  assure  it  against 
being  found  defective  in  the  treatment  of 
some  special  topics  or  methods  that  may  be 
in  favor  with  individual  readers.  But  every 
reader  will  surely  be  glad  to  accept  these 
omissions  for  the  sake  of  the  vigor  and 
readibility  that  go  with  them.  American 
petrographers,  for  instance,  will  be  struck  by 
the  absence  of  any  discussion  of  the  use  of 
liquids  of  known  indices  of  refraction  in  the 
determination  of  minerals.  But  as  compen- 
sation they  may  profit  by  adopting  some  of 
the  elegant  microchemical  tests  described, 
whidi  have  the  advantage  that  they  can  often 
be  applied  directly  to  the  thin  section  and  do 
not  require  the  disintegration  of  the  rock. 
Likewise  the  suggestions  given  on  pages  305  to 
309  for  the  determination  of  minerals  by 
their  general  appearance  may  be  a  valuable 
antidote  to  the  habit  into  which  the  devotee 
of  "  index  liquids  "  is  likely  to  fall,  of  resort- 
ing to  his  liquids  in  blind  routine,  just  as  the 
man  with  the  slide  rule  habit  gets  out  his 
machine  to  find  the  product  of  2  X  2. 

The  physical  quality  of  the  book  is  worthy 
of  its  subject  matter,  and  it  is  a  fact  for  con- 
templation and  an  honor  to  the  fine  French 
scientific  spirit,  exemplified  by  the  eivtire 
work,  that  it  bears  the  date  1916. 

Marcus  I.  (Goldman 

U.  8.  Geological  Subvsv 


SPECIAL  ARTICLES 

NOTES   ON  THB  OCCURRBNCB  OP  GAMMBRU8 
LIMNABUS  SMITH  IN  A  8ALINB  HABITAT 

The  capacities  of  various  organisms  for 
withstanding  relatively  wide  ranges  of  environ- 
mental conditions  has  received  considerable 
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attention  at  the  hands  of  physiologists  and 
stadents  of  animal  behavior,  and  is  a  problem 
which  must  ultimately  be  considered  in 
greater  detail  by  eoologists,  students  of  geo- 
graphic distribution   and  org^anic  evolution* 

The  purpose  of  this  note  is  merely  to  call 
attention  to  the  occurrence  of  Oammerua 
limnaeus  Smith,^  normally  a  fresh  water* 
species,  in  a  peculiar  and  rather  saline 
habitat* 

In  the  summer  of  1920  the  writers  visited 
the  Ice  Spring  Craters  lava  field  of  the  Sevier 
Desert  in  the  ancient  Lake  Bonneville  basin 
described  in  detail  by  Gilbert*  On  climbing 
down  into  the  old  lava  vent*  of  the  Terrace 
crater  we  were  surprised  to  find  a  small 
crustacean   abundant   in  the  small   pool   of 

I  We  are  indebted  to  Mr.  Waldo  L.  Schmitt,  as- 
Boeiatd  enrator  of  marine  invertebrates  in  the  U.  8. 
National  Mimeiun,  for  the  determination  of  the 
speeies.  The  speeimens  are  in  the  National  Mu- 
aenm. 

s  The  key  to  the  taxonomde  and  distributional 
literature  is  furnished  by  Weekel's  paper  on  the 
frerii  water  Amphiopoda  of  North  America  (Froc. 
V.  a.  Nat.  Mug.,  32:  49-44,  1907),  and  individual 
citations  need  not  he  given  here.  The  speeies  was 
first  dredged  in  Lake  Superior.  It  hsa  been  taken 
near  Long'e  Peak,  Colorado,  at  an  elevation  of 
9,000  feet;  from  a  eool  spring.  Fire  Hole  Basin; 
from  Shoshone  Falls,  Idaho;  Flathead  Lake,  Mon- 
tana; and  from  the  Yellowstone  National  Park. 
It  is  reported  from  Fort  Wingate,  N.  M.,  and  from 
tile  Wasatdi  Mouatains  and  Salt  Lake  City,  Utah. 
It  is  impossible  to  determine  from  the  records 
whether  aU  the  localities  were  fresh  water  haibitats, 
but  that  it  is  typically  a  fresh  water  form  can  ad- 
mit of  no  possible  doubt.  It  has  been  taken  from 
the  stomachs  of  trout  from  brooks  near  Marquette, 
Mich. 

•  The  genus  Oammerus  has  speeies  idnch  occur 
in  more  or  less  saline  coastal  habitats  and  in  non- 
saline  inland  waters. 

«Oitt)eet,  O.  K.,  ''Survey  West  of  the  100th 
Meridian,"  Vol.  3,  pp.  136-144;  also  ''Lake 
Bonneville,"  Monographs  U,  S.  GeoL  Survey,  I., 
pp.  320-^25, 1890. 

B  The  lava  vent  is  a  circular  tube,  at  one  side  of 
the  wide  crater,  about  12  feet  in  diameter  inclined 
10'  or  15*  from  the  vertical.  It  can  be  explored 
for  about  25  feet  when  progress  is  stopped  by 
water. 


elear  water  at  the  bottom.  It  was  noted  that 
a  number  of  the  animals  were  very  slightly 
pigmented,  apparently  indicating  that  in  the 
semi-darkness  of  the  pool  they  were  approach- 
ing oave  conditions.  In  all  instances,  how- 
ever, the  eyes  were  fully  pigmented.  The 
presence  of  the  Oammerus  led  to  the  assump- 
tion that  the  water  was  non-saline  and  we 
were  preparing  to  replenish  our  water  bag 
when  taste  showed  it  to  be  distinctly  brackish. 
A  sample  of  the  water  was  therefore  taken 
in  a  clean  Mason  fruit  jar  from  which  it  was 
afterwards  transferred  to  citrate  bottles  for 
shipment  to  the  laboratory.  The  water  had 
a  freeeing  point  lowering  of  0.410°  C,  indi- 
cating an  osmotic  concentration  of  4.94 
atmospheres  and  an  electrical  conductivity  of 
.0188  reciprocal  ohm.  The  hydrogen  ion  con- 
centration of  the  water  (determined  electro- 
metrically)  was  Oh  =  0.409  X  10"^  =  P^7 .888. 
Analysis  showed  the  following  composition. 

Grams  per  Liter 
Total  solids  (at  llO"*) . .  8.5666 
Total  soUds  (at  210») . .  8.1467 
Total  solids  (ignited)e..  7.6400 

OOJ none 

H(X),T   0.2187 

Mineral  Anaiyeie 

For  Cent,  of 
Grams  Total  SoUds 

perUter  (Isnltedi) 

SiO,   0.0720  OM 

Ferf),Al,0, 0.0030  0.04 

Oa 0.3305  4.33 

Mg 0.2560  3.35 

Na 1.9760  25.85 

K  0.3050  3.99 

01  3.4120  44.66 

S0« 1.3260  17.36 

00,« 0.1076  1.41 

Totsl  777870  ToiSs 

fl  There  was  apparently  considerable  organic  mat- 
ter in  solution.  This  eouM  easily  be  derived  from 
bat  guano  which  was  dbsenred  on  the  lava  ledges 
surrounding  the  pool. 

7  Carbonates  and  bicarbonates  were  determined 
by  the  titrametric  method  proposed  by  Scales 
(ScnNCE,  N.  S.,  61,  p.  214,  1920). 

•  Calculated  from  bicarbonate  data  according  to 
the  formula  2BHC0t  +  heat  =  B,COa  -f  00,  +  H,0. 
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Hypoihetioal  Inargcmio  Compoiiiion  of  the  Solution 

Per  Cent. 
Grams  per  Liter  of  Total 

NigSiO, 0.1460  1.84 

Ca(HCO,), 0.2913  3.68 

OaSO* 0.8780  11.08 

MgeO« 0.8855  11.18 

MgCa, 0.3023  3.81 

KCl, 0.5875  7.42 

Nad* 4.8330  60.99 

Total  7il236  100.00 

The  Terrace  crater,  and  indeed  all  of  the 
craters  of  the  loe  Spring  Craters  group,  is  un- 
questionably poet-Bonneville  in  origin.  There 
is  no  trace  of  wave  work  on  the  outer  slopes 
of  the  craters  such  as  are  so  conspicuous  on 
Favant  Butte  to  the  north,  and  neither  lacus- 
trine sediments  nor  evidences  of  subaqueous 
erosion  appear  on  the  surface  of  the  evidently 
recent  lava  fields  as  ih^  do  on  the  Fumarole 
Butte  lava  field  to  the  northwest. 

The  depth  of  the  vent  of  the  Terrace  crater 
is  260  feet  below  its  general  rim  and  220  feet 
below  the  sill  of  the  last  outflow.  The  prob- 
lem of  the  original  introduction  of  Oammerus 
into  the  small  pool  of  water  occupying  the 
bottom  of  this  crater  is  that  of  the  transpor- 
tation of  small  crustacean  species  or  their 
eggs  in  general  The  point  of  physiological 
interest  is  the  occurrence  of  this  species, 
hitherto  reported  from  non-saline  waters,  in 
water  of  this  concentration. 

Boss  Aiken  Gk>RTNER, 
Division  of  Agricultural  Biochemistry,  Uni- 
versity of  Minnesota, 

J.  Arthur  Harris, 
Station  for  Experimental  Evolution,  Car- 
negie Institution  of  Washington 

9  An  average  value  based  on  NaOl  contents  of 
4.8790  gr.  calculated  from  rendoal  Na  and  4.7870 
calculated  from  residoal  GL  The  difference  of 
0.092  gram  per  liter  is  within  experimental  error 
when  one  remembers  .that  the  aibove  calculations  are 
purely  empirical  and  also  when  one  coosiderB  that 
in  some  instances  the  actual  analytical  values,  and 
consequently  accompanying  experimental  errors, 
were  multiplied  by  50  to  hring  the  calculation  to  a 
liter  basis. 


AN    EYELESS    DAPHNID,    WITH    REMARKS    ON 

THE  POSSIBLE  ORIGIN  OP  STSLB88  CAVE 

ANIMALS 

During  the  past  nine  years  vast  numbers  of 
Cladooera  of  several  species  have  been  reared 
in  the  writer^s  laboratory.  For  one  purpose 
or  another  many  thousands  of  these  have  been 
examined  with  the  microscope.  About  a  year 
ago  was  found  the  only  marked  aberration  of 
the  eye  structure  which  has  been  noted.  This 
was  a  Simocephaius  without  any  trace  of  an 
eya 

Unfortunately  this  individual  was  dis- 
covered among  the  small  number  just  killed 
for  use  in  making  some  permanent  slide 
mounts.  The  killing  of  this  individual  was 
unfortunate  in  that  a  Cladoceran  when  killed 
becomes  somewhat  opaque  while  the  live  ani- 
mal is  so  transparent  that  internal  structures 
can  be  clearly  distinguished.  Nor  was  the 
differentiation  so  good  in  the  completed 
moimt  as  in  a  live  animal.  It  was  clear  how- 
ever both  in  the  freshly  killed  specimen  and 
in  the  mount  that  not  only  the  eye  pigment 
but  the  entire  eye  structure  was  lacking.  The 
ocellus  was  present  and  normally  pigmented. 
While  it  is  not  quite  demonstrated  in  the 
mounted  specimen  it  is  probable  that  the  optic 
ganglion  is  normally  develox)ed  in  the  eyeless 
individual. 

It  is  a  source  of  keen  regret  to  the  writer 
that  this  eyeless  individual  was  not  discovered 
alive  so  that  offspring  could  have  been  ob- 
tained from  it  and  light  thrown  on  the  na- 
ture of  the  x>eculiarity,  whether  of  genetic 
consequence  or  merely  an  accident  in  develop- 
ment. No  eyeless  individuals  were  found 
among  sibs  and  many  offspring  of  sibs  of 
this  eyeless  individual.  This  fact  however 
does  not  convince  one  that  eyelessness  in  this 
case  may  not  have  been  inheritable,  since  in 
these  prevailing  i)arthenogenetic  forms  there 
is  no  chromatic  reduction  in  the  maturation 
of  the  egg  and  hence  no  segregation  of  char- 
acters is  expected.  If  the  eyeless  condition 
of  this  individual  were  due  to  a  mutation  its 
descendants  should  have  been  eyeless,  but  un- 
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less  the  mutation  oocurred  in  a  cell  generation 
earlier  than  that  in  which  the  egg  itself  was 
differentiated  no  other  germ  oells  of  the 
parent  or  collaterals  of  the  ^eless  individual 
should  hear  the  factor  for  eyelessness. 

Ohservation  of  the  occurrence  of  an  eyeless 
mutant  and  the  transmission  of  this  char- 
acteristic would  be  of  great  interest  as  hear- 
ing upon  the  probable  origin  of  eyeless  caye 
animals.  As  is  well  known,  many  cave  ani- 
malsy  particularly  crustaceans,  are  without 
eyes  or  have  extremely  degenerate  eyes. 

It  has  been  suggested  that  such  cave  forms 
may  have  arisen  by  ^' orthogenesis "  (many 
small  mutations)  or,  by  implication,  possibly 
by  a  single  large  mutation.^ 

Eyelessness  in  these  forms  is  associated 
with  lack  of  body  pigment  Pigmentless  ani- 
mals, such  as  cave  amphipods  for  example, 
may  suffer  deleterious  effects  if  they  come 
under  the  influence  of  the  actinic  rays  of 
sunlight  Such  animals  are  conspicuous  and 
an  easy  prey  to  their  natural  enemies.  In  so 
far  as  a  general  vision  may  aid  such  organ- 
isms in  reaching  a  suitable  locality  for  secur- 
ing food  eyeless  individuals  are  at  a  disad- 
vantage in  the  open  in  competition  with  eyed 
individuals.  On  the  other  hand  in  caves  and 
similar  situations  th^  are  shielded  from 
light,  are  not  rendered  conspicuous  by  their 
whiteness  and  are  at  no  disadvantage  in  com- 
petition for  food.  It  would  seem  that  they 
have  become  segregated  in  caves  and  other 
retired  situations  because  they  can  survive 
there  and  are  unable  to  do  so  elsewhere. 

The  occurrence  in  DrosophUa  of  a  "bar- 
eyed  "  mutant  (eye  much  reduced  in  size  and 
in  effective  elements)  and  an  "eyeless" 
mutant  (in  most  cases  not  really  eyeless  but 
eyes  more  or  less  rudimentary)  lends  credence 
to  the  theory  that  eyeless  cave  animals,  or 
such  animals  with  very  defective  eyes,  may 
have  arisen  as  the  resxdt  of  mutations.  One 
does  not  however  lose  sight  of  the  fact  that 
the  eyeless  daphnid  mentioned  may  have 
arisen  from  a  disturbance  in  development 
such  as  the  writer  has  seen  in  ^eless  sala- 

1  Banita,  Carnegie  Inirtitation  of  Wasliiiigtoii, 
PnbHeaitBon  No.  67,  1907. 


mander  larvae  and  as  have  been  found  in 
other  experimentally  treated  material.  Of 
pourse  in  such  cases  one  does  not  in  general 
(Quyer's  rabbits  possibly  form  a  notd[>le  excep- 
tion) anticipate  any  degree  of  inheritance 
whatever,  even  if  the  abnormal  individuals 
were  viable  and  capable  of  producing  young. 
In  the  case  of  this  eyeless  daphnid  however 
there  were  embryos  in  the  brood  chamber  and 
there  seemed  every  reason  to  believe  that  it 
possessed  the  normal  capacity  for  producing 
young. 

Arthur  M.  Banta 


THE  EASTER  MEETING  OP  THE  AMER- 
ICAN MATHEMATICAL  SOCIETY 
AT  CHICAGO 

Ths  nxteentii  regaiar  Western,  meeting  of  ithe 
American  Mathematical  Society  was  held  at  the 
XJniyersBity  of  Chicago  on  Friday  and  Saturday, 
Maroh  25  and  26,  1921.  The  meetings  were  at* 
tended  by  over  eixty  persons,  among  whom  wera 
fifty-three  memibera  of  the  society. 

The  session  of  Friday  afternoon  was  devoted 
to  a  leotnre  by  Professor  Dnnham  Jackson  on 
"The  general  tiieory  of  approzhnatxon  by  poly- 
nomials and  trigonometric  sums." 

It  was  voted  ait  this  meeting  .that  the  Christmas 
meeting  of  the  Chicago  Section  he  held  in  To- 
roDto,  in  affiliation  with  the  Convocation  week 
meetings  of  the  American  Association  for  ^be  Ad- 
vancement of  Science. 

A  dinner  at  which  forty-seven  persons  were 
present  was  held  at  the  Quadrangle  Clob  on  Fri- 
day evening. 

At  the  sessions  of  Friday  and  Saturday  fore- 
noons, the  following  papers  were  presented: 

1.  I.  J.  Schwatt,  "On  the  expansion  of  powers 

of  trigonometric  functions.*' 

2.  I.  J.  Schwott,  "On  the  summation  of  a  trigo- 

nometrio  power  series." 

3.  W.  B.  Ford,  "A  disputed  point  regarding  the 

nature  of  the  coatinuum. " 

4.  Mayme  I.  Logsdon,  "The  equiysAence  of  pairs 

of  hermitian  forms." 

5.  C.  C.  MacDuffee,  "InvariaiMts  and  vector  co- 

variants  of  linear  aJgebras  yrUbmA  the  as- 
sociative law." 

6.  E.  J.  WOczynskiy  "Some  projeetivs  generali- 

zations of  geodesies." 

7.  W.    L.    Hart,    "Summable    infinite    determi- 

nants." 
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8.  H.  Bliiiii;beig,  "New  properties  of  ell  fune- 


9.  E.  B.  YAn  Yleek,  "On  lum-loxodroinic  sobati- 
tutioii  gzoope  in  n  •dimeoeione. " 

10.  O.  A.  Miller,  "An  oTorlooked  inflnato  syvtem 

of  groope  of  order  pq*,  p  and  q  being  prime 
nnmben." 

11.  L.  E.  Diekaon,  "S^allacies  and  nadeeonceptions 

in  diophanffcine  analyeis.*' 

12.  L.  E.  Diekson,  "A  new  metbod  in  ^^ophantine 

analjiiB." 

13.  T.  H.  Hild€ft)x«ndfc,  "On  a  general  theory  of 

fonotione — preliminary  communieation. " 

14.  A.  Dresden^  "8ome  new  formnls  in  oombina- 

tory  anaJyaie." 

15.  J.  B.  Shawy  "Generational  definition  of  linear 

asBooiatiye  hypemnmbera. ' ' 

16.  J.  B.  Shaw,  "On  Hamiltonian  products— Sec- 

ond paper." 

17.  F.  E.  Wood,  "Oongrueneee  characterized  by 

certain  coincidences." 

18.  E.    P.    Lane,    "A    general    theory    of    con- 

gruences." 

19.  J.  Eieoland,  "Tfhe  group  of  motions  of  an 

Einstein  space." 
Professor  SchvfVHtt'o  papers  were  presented  by 
Professor  Dunham  Jacikson;  Mr.  MacDuifee  was 
introduced  to  .the  society  by  Professor  L.  E. 
Dickson  and  Professor  Wood  by  Professor  Wilc- 
^nska;  the  papers  of  Professws  Miller  and  Lane 
wssie  read  by  title.  Professor  Bliss,  president  of 
the  ooeiety,  presided  ai  tiie  meeting  of  Fnday 
afternoon.  The  other  eessjow  were  presided  oyer 
by  Professor  B.  D.  Garmiehael,  chairman  of  the 
Chicago  Seotion,  relieved  on  Saturday  by  Pro- 
fesses Dunham  Jackson,  TiooHpresident  of  the  so- 
oLety. 

Arnold  Drbsdsk, 
Seoretary  of  the  Chicago  Section 


THB    AMBRICAN    ASSOCIATION    FOR 

THB  ADVANCEMBNT  OP  SCIENCE 

PACinC  DXVI8ION 

1.  BBPOBT  or   THX  BIOBXTABY-nXABXTUEB  FOB  THX 
OALENDAB  TSAB  BNDINO  DIOIUBBt  31,  1920 

January  1,  1920,  Gash  bahuKse. $524.72 

Becdpts 

Beoeived  from  tiie  Permanent 

Seeretaxy's  office  $1,764.00 

Affiliated  societies 115.00 

Dues  and  fees  279.00    $2,151.00 

$2,675.72 


BxpendUwree 

Dues  remiMed  to  Permanent 

Secretary's  office  $141.00 

SupiAies  18.00 

Salary,  1920  825.00 

Salary,  1919   75.00 

Office  assistance 300.00 

Postage  and  express 37.67 

Teiepbone  and  Aekgraph  ....  8.20 

Biqpense,  general  5.40 

Eapense,  trayel   208.50 

Printing    133.40 

Memlbexehip  campaign  76.25    $1,828.42 

January  1,  1921,  Gash  balance. $847.30 

2.  BALANOI   SHSKF,  DBOXKBB   31,   1920 

Aseete 

Equipment  V. . .    $235.73 

Gash  on  hand y,.     847.30 

$1,083.03 

LidbUUieM 

Pennanent  Secretary'^  office  $747.30 

InTestmeni  (equipment)    235.73 

Sundry  creditors  account 100.00 

$i7O83:03 


3.  SimUABT  or  ANNUAL  DISBUBSEUBNTB   FOB   THE 
TBAB  1920 

Supplies   $18.00 

Salary    900.00 

Office  assistance 300.00 

Postage  and  express 37.67 

Telephone  and  telegraph 8 J!0 

general  5.40 

itravel   208.50 

Priirlfing  133.40 

MenAwrship  campaign  76.25    $1,687.42 

These  di^ursemenrfv  have  been 
made  fiom  fundi  derived 
as  follows: 

Affiliated  societies  (assess- 
ments)          115.00 

Iniiiation  fees   163.00 

Receipts  from  the  Permanent 
Secretary 's  office 1,409.42    $1,687.42 

W.  W.  Sabobant, 
Secretary t  Padfh  IKeisioa 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

First  Avenue  and  Twenty-eighth  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVBNUB 
NEW  YORK,  N.  Y. 


(UeiteniResemUiilversity 

ScDooldriniaiciMe 

Onif  Medicai  School  in  thm  dry 
of  CleveUmd 

Admits  only  college  degree  students  and 
seniors  in  absentia. 

Bxcellent  laboratories  and  facilities  for 
research  and  advanced  work. 

I^arge  clinical  material.  Sole  medical 
control  of  Lakeside,  City,  Charity  and  Mater- 
nity Hospitals,  and  Babies  Dispensary. 
Clinical  Qerk  Services  and  individual  in- 
structiou. 

Wide  choice  of  hospital  appointments  for 
all  graduates. 

Fifth  optional  year  leading  to  A.  M.  in 
Medicine. 

Vacation  courses  facilitating  transfer  of 
advanced  students. 

Session  opens  September  29,  1921,  closes 
June  15,  1922.    TuiUon,  f250.00. 


tkmks,  oddrmsM 

C»eKt«Mr«r  Bf>&«l»$tteitMi«MI 


Johns  Hopkiiis  University 

Mescal  School 

Iks  ICsdlflsl  School  lisalBtafnl  Part  of  the  UniTMiltf  saa 
Is  lA  oloM  AlBlistlon  with  tho  Johns  Hopkins  Hospltd 

ADMISSION 

GaDdidatet  for  admlSiloB  must  b«  gradnatos  of  approrod 
ooUegeo  or  •denttfio  iohook  with  at  loast  two  Tsar's  insfcmetion, 
includiag  laboratorj  work,  in  Ghomistry,  and  one  joar  eaofa  in 
phjsies  juid  biologT,jiotother  with  eridonos  of  a  reading  knowl- 
'"  —      bIi  and  "^ 


edgeofFzeneh 

Bach  elass  is  limited  to  9P  itadants,  menand  wc 
admitted  on  the  same  tenna.    JtoenCin  tmiMiMl  ckratmtiamoei, 
tmpUeaUwu  for  admtaaUmvm  noitecontldend  tUUrMu  ItL 

If  Taoanoies  oeeor,  stodsats  flrom  other  instltatlons  desinnc 
sdTaaced  sUndiag  may  beadmitted  to  the  seeend  orthiid  year 
proTided  they  rafim  all  of  oar  xeqaiiwnsiils  and  prsnnt  e^ 
1  umilflnatlnna 


INSTRUCTION 

Hie  aoademie  year  begins  the  Tassday  nearest  Ootober  1  and 

osee  the  third  Tneeday  in  Jane.  The  oourse  of  instrnoton, 
oecapieo  four  yean  and  espseial  emphssis  is  hdd  upon  pmo- 
IIOBl  work  in  the  hOKViatorlesb  in  the  wards  of  the  Hospital  and 
la  the  Dispensary. 

TUITION 

The  charge  tbt  tuition  is  $200  per  annum,  payable  in  threa 
tnstabnenu.  Tberears  no  extra tes except  for  rental  of  mienn 
seope,  certain  expenalTe  sapplies,  and  laborstory  brsakage. 

The  annnal  annonncsnent  and  applieatka 
ehlained  by  addressing  the 

Dean  of  the  Johna  Hopkina  Medical  School 
Waahinaton  and  MoauMoat  Sta.        BALTIMORK,  MD« 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  Tneeday,  Jnne  6lh,  and  ending  Thonday,  Jnly 
lith,  a  oeurse  in  medical  diagnosis,  inslnding  laboratory  0x0^^ 
in  ollaioal  pathology  ana  demoastntlens  in  paUieloglcal 
ty,  wm  be  oiML    The  ooarss  wiU  be  limited  to  iwiiUy 
,(lMflOO.    AppUcaUons  should  be  msde  to  the  Dsan^ 


Ofllea. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{9^iablimh0d  in  x8s4) 

ADMHWIONi  All  students  entering  the Preshnum 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  Include 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  In  English  and  one  jrear  in  a  modem 
foreign  language. 

COMIINBD  CODBSBBt  Premedicaloonrssof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
seoona  year  in  the  medfcal  course. 


School  of  Pharmacy,  School  of  Dentisliy  and 
Graduate  School  of  Medicine  also. 

Wofliaii  mdmitted  to  mil  3oboolm  of  the 
College  of  Medicine 
For  bulletins  and  all  other  information,  addreaa 

Tulane  College  of  Medicine 

p.  O.  Bos  770 

New  Orleans,  La. 
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Stanford  University 
Medical  School 

The  Hedieal  School  of  Leland  SUnford  Jr.  UniTenitx  !■  an 
integna  part  of  the  Unitertity,  and  iU  Facoltx  controls  tha 
Lane  and  tba  Stanford  UniTenitj  Hospitals,  which  together 
with  the  Lane  Medical  Library,  are  administered  by  the 
Tnistees  of  the  UnlTcrsity. 
Admission  Three  years  of  UnlTcrsity  Instractlon,  In- 
^^^  oladlng  English  and  Fhyslos,  Chemistnr, 

and  Biology  with  laboratory  work  in  each, 
also  a  satisfactory  reading  knowledge  of 
Fzench  or  German,  are  required  for  ad- 
mission to  candidacy  for  the  degree  of  Doc- 
tor of  Medicine.  Fortheae  special  require- 
ments see  the  Medical  School  Announce- 
ment which  may  be  obUined  on  applica- 
tion to  the  Dean  of  the  Medical  School. 

InttniOtlOA  The  work  in  Medicine  begins  the  first  of 
October  each  year  and  doses  about  the 
middle  of  June.  The  first  fire  quarters  of 
the  four  years  Medical  instruction  are  glTcn 
in  the  laboratories  of  the  Unirersity  at 
Palo  Alto,  California,  the  last  seren  quar- 
ters and  the  required  interne  year,  in  the 
buildlngsof  the  Medical  School  In  San  Fran- 
cisco. The  degree  of  A.B.  is  granted  upon 
completion  of  the  first  three  quartan  of 
the  Medieal  curriculum:  the  degree  of 
M.D.  upon  completion  of  the  interne  year. 
Students  wishing  to  transfer  fh>m  other  in- 
stitutions are  adrised  to  enter  In  the  sum- 
mer quarter,  beginning  the  middle  of  June, 
in  order  to  make  up  deficiencies. 

Tuition  Ckymmeneing  September  1,  1921.  the  tuition 
fise  is  186  per  quarter  for  tweWe  quarters, 
payable  at  the  beginning  of  each  quarter. 

For  iBfonnation  addreas  THE  DEAN  of  the  Stanford  UniTor- 
gity  Medieal  School,  2898  Sacramento  Street,  San  Francisco, 
OaUfomia. 


Yale  University 

SCHOOL  OF  MEDICINE 

Afiliated  with  the  New  Ha?en  Hospital 
and  New  Haven  Dispensaiy 

109th  Session 

Reoiganized  oo  •  full-lime  basis 

Entrance  Requirements:  Aminimiim 
of  two  yean  (or  its  equivalent)  of  coUege 
mduding  general  biology,  physics,  general 
and  organic  chemistry,  physical  chemistry 
or  laboratory  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FAaLTFIES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE     TO     MEDICAL     STUpENTS 

As  the  number  admitted  to  each  class  is 
limited,  applications  must  be  mtuie  before 
Julyl. 

Dean,  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


Marine  Biological  Laboratory 

Woods  Hol«,  Maaa. 


Facilities  for  research  in  Zoology, 
EmbryologT.  Physiolocy,  and  Bot- 
any. Eighty-four  pnTate  labora- 
tories, ^W  each  for  not  oTcr  three 
months.  Thirty  tables  are  aTail- 
able  for  beginnen  in  rssesroh  who 
desire  to  work  under  the  direction 
of  members  of  the  staff.  The  fee 
for  each  a  table  is  $60.00. 

Courses  of  laboratory  instruction 
with  lectures  are  ofltered  in  InTCrte- 
brale  Zoology,  Protosoologr.  Em- 
bryology, Physiology  and  Morph- 
ology and  Taxonomy  of  the  Alne. 
Eadi  course  requires  the  ftill  ume 
of  the  student.  Fee,  $75.  A  lecture 
course  on  the  Phlloeophical  Aspects 
of  Biology  and  Allied  Sdenoea  is 
also  oflbred. 

Animals  and  nlanta,  preserred,  11t- 
ing,  and  in  embryonic  stages.  Pr»- 
serred  material  of  all  types  of 
animals  and  of  Algae,  Fungi,  liyer- 
worts  and  Vosms  ftimlshed  for 
daaswork,  or  for  the  museum.  Lir- 
ing  material  ftimlshed  in  season  as 
ordered.  Microscopic  slides  in 
Zoology,  Botany,  Histology.  Bac- 
teriology. Price  lists  of  Zoological 
and  Botanical  material  and  Micro- 
scopic Slides  sent  on  application. 
State  which  is  desired.  For  price 
lists  and  all  information  regarding 
material,  address 

GEO.  M.  GRAY.  Cvrator.  Woods  HoU,  Maaa, 

The  annual  annoonoement  will  be  sent  on  application  to  The 
Director,  Marine  Biological  Laboratory,  Woods  Hole,  Mass.  .« 


INVESTIGATION 
Eallra  Ymmr 


INSTRUCTION 

J«M»toA«c«st9 
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SUPPLY 

DEPARTMENT 

OpM  th«  Eirtira  Yaar 
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New  type  double  walled  Theleo  Oven 

Automatkally  oootroHecL 

Moderately  priced  ao  that  no  Laboratocy 
need  ba  without  one. 

Writmfor  DmscH^thfm  lAtm-aturm 


The  Thermo  Electric  Instrument  Go. 

8  Johnson  Str««t  NEWARK,  N.  J. 
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NEW 

Leitz  Microscope  Lenses 

A  ^Periplan  Oculars'' 

These  eyepieces  represent  a  new  series  to 
Replace  the  Compen9ating  Oculars 

The  "  Periplan  Eyepieces "  serve  to  eliminate  the  curved  image 
obtained  with  microscope  objectives  and  to  overcome  the  attending  defects 
so  readily  noticeable  toward3  the  periphery  of  the  image.  Due  to  this 
impbrtant  feature  the  **  Periplan  Eyepieces  **  are  recommended  for  use  with 
Apochromats  and  high  power  Achromatic  Objectives  in  preference  to  other 
ocuUrs. 


FEATURES:  1. 


Flatness  of  field  to  the  periphery  of  image    -most  in 
portant  for  Micro-Photography, 

Increase  m  size  of  image  (up  to  S0%  and  over). 


These  Eyepieces  are  available  for  an  initial  magnification  of  4x,  5x,  6x,  8x, 
lOx,  12x.  I5x,  20x  and  25x.    Price  from  $4.00  to  $6.00  each. 

WRITE  FOR  PAMPHLET  No.  0-1024 


B  Fluorite  Oil  Immersion  Objective  ^  l/7a'' 

N.  A.  O.  95,  Focal  length  3.45  mm. 

Due  to  the  use  of  fluorite  lenses  in  place  of  crown  lenses,  the  features 
of  color  correction  and  increase  in  light  are  noticeable  to  a  very  high  degree. 
Aside  from  the  crisp  definition  we  do  not  want  to  overlook  mentioning  that 
the  flatness  of  field  is  most  remarkable. 

FEATURES :  1.     Quick  change  from  a  medium  power  objective  to  a  high 
power  Oil  Immersion. 

2.  The  use  of  coverglasses  €>t  increased  thickness, 

3.  Especially  recommended  for  use  with  Darkfield  Con- 

denser. 

4.  High  Eflfidency  for  Micro-Photography  and  Projectioo. 

Price  $32.50 

WRITE  FOR  PAMPHLET  No.  0-1025 


BLEITZV  y 


LflTZ-OUALITY^ 


'»  SUPREME 


60  East  IO«St.» 
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COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

IMMSDIATB  DEXrVBRIBS. 
ASK  FOR  CATAIiOGUB  le. 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION   INSTRUMENTS 

6ae-640  EAST  STATE  STREET 
TRENTON,  N.  J. 


Central  EtoetsiMl  8 jitom  of  Comyton 


POLARISCOPE2S 

With  Uppich 
Polarizer,8caIe 
graduated  in 
degrees  of 
rotation. 


PAIS  COMPAMY 


LABORATORY  APPARATUS 
1B3-1S7  Vr.  23d  street 


We  offer  for  im- 
mediate deliyery 
▼ariouB  types  of 
poUriseopes,  indad- 
ing  thoee  having 
Ventxke  scale  aod 
scale  reading  in  di- 
rect percentage  of 
sugar  in  urine. 

Ddaik   tetU 
itpon  rtqwnd 


NEW  YORK,  N.  Y. 
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Hay  Fever  Memoranda 

SCRIES  II 

Late  Spring  T]rpe.  Patients  whose  hay  fever  develops 
in  die  latter  part  of  May,  ot  during  June»  should  be  tested  with 
the  pollens  of  the  chief  grasses,  such  as  orchard  grass,  timothy, 
red  top — and  certain  early  flowering  weeds. 

Late  Summer  Type.  Patients  whose  hav  fever  develops  m 
mid- August  and  continues  until  frost  should  be  tested  with  the 
pollens  of  such  weeds  as  ragweed  and  ffoldenrod,  the  related 
sunflower ;  also  with  the  pollen  of  the  one  important  late 
flowermg  grass,  viz.,  corn,  if  exposed  to  same. 

Arlco-Pollen  Extracts 

Fw  Cutaneous  Teste  and  Treatment  cover  early  and 
'  late  spring,  td$o  Summer  and  Autumn. 

Literature  and  ust  cf    Thc  ArluigtoD  CheDucal  Compaoy 

poUens  on  request  YONKERS,  N.  Y. 


Compression  Carbon  Rheostats 


For Mrdce Ihal reqnirM ezceeediagly  '* lliie*' and iiiiifoniicnn^eiilreeiilalioiifW« offers 
lowing  rheostats:  *- 

Normal  Apptoziiiuila  Aporosiiiuit* 

No.            Ratine              RaDfeof                      Dimengfoiia  of                             Over^U  Nel 

Watta             ReiistaDoe                    f^ar^fyn  pi^wifa                         DimaBaboa  Fkioaa 

•10             260            .0^-6  ohma            60  blocks  *"  tUck            16i"  long  4i"  wide  ^^^^ 

lh"wm                        64"  high  $12.50 

20            1000            .04-4     "               65  blockgft"  thick            20"  long  5?'  wide  ^_^ 

2"  fqaaie                            fl"^high  ^-^ 

90            1600            .01—2     "                60  blocks  ^'  thick            22^  long  tI"  wide  «,».nA 

S"  square                             7*'^  high  '^0.00 

40            SOOO             .006-1  "                60  blocks  i"  thick             22"  lona  9^  wide  prfee  on 

4"  sqnaie                          9"\igh  ap^lStSon 
^Tliis  zheoitai  la  nippUed  with  thiaa  moraUa  tamlnal  plaAes,  aa  shown  in  the  piotara. 

fFrOa  for  MHiieHm,  No.  937,  doocribimg  ^'JagaM'*  Laboraiary  BhooHmi 

JAMES  G.  BIDDLE       1211-13  arch  st.,  Philadelphia 
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Headquarters  for 

Assay,  Bacteriological  and  Chemical  Labora- 
tory Apparatus 

AlMfor 

Chemical  Reagents,  Minerals,  Drugs  and  Stains 

Among8t  our  leadins^  apparatus  specialtiea 
we  mention  the  following:  Chainomatic,  2 J 
and  Student  Balances;  Dulin  Rotarex  and  other 
forms  of  asphalt  testing  apparatus;  U.  S. 
Weather  Bureau  Barometers;  Emerson  and 
Parr  Calorimeters  with  accessories;  Campbell, 
Hurley,  Du-'Bosc,  and  Kober  Colorimeters,  also 
Lovibond  Tintometers;  Braun  Chipmunk 
Crushers  and  Disc  Pulverizers;  Bamstead  and 
Stokes  Water  Distilling  Apparatus;  Juerst 
EbulUoscopes;  Braun  and  (Gmley  Electro 
Analysis  Apparatus;  Bailey,  Pickel  and  Soxhlet 
Extraction  Apparatus;  Replaceable  Unit  Or- 
ganic, Combustion,  MufHe,  Crucible,  **  Hevi- 
Duty  "  and  "  High-Temp  "  Electric  Furnaces; 
Orsat,  Hempel,  Elliott,  Haldane,  Henderson, 
Rogers,  Tuttle,  and  Williams  Gas  Analysis 
Apparatus;  Detroit  Gasoline  Gas  Generators; 
Gauges;  Beamue,  Briz  Specific  Gravity,  and 
Twaddle  Hydrometers;  Bausch  &  Lomb  and 
Spencer  Microscopes  and  Microtomes;  Bausch 
&  Lomb  Metallurgical  Outfits,  also  Wsrsor 
Grinding  and  Polishing  Machines;  Hortvet 
Du  Boue  coiorimef  r  Cryoscope  and  Morgan  Drop  Weight  Appa- 

ratus; DuPont  Nitrometers  and  Kjeldahl  Appa- 
ratus; Abel  Pensky  and  Pensky  Martin  Flash 
Point  Testers;  Doolittle,  Engler,  MacMichael, 
Sayboldt  and  Stormer  Viscosimeters;  Bingham  and  Green  Viscometer  and 
Plastometer;  Freas  Automatically  Controlled  Electrically  Heated  Incubators, 
Ovens,  Sterilizers,  Water  Baths  and  Water  Thermostats,  Eppley  Standard 
Cells,  Oil  Thermostat  and  Electric  Titration  Apparatus,  Polariscopes;  Filter 
Presses,  Vacuum  and  Pressure  Pumps,  Refractometers,  Spectroscopes,  Shaking 
Apparatus;  Stirring  Apparatus;  Thermometers,  Water  Testing  Apparatus,  etc. 
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N«w  Model  A 

THIS  new  Balopticon  will  be  welcomed  by  ereiy  institute  worker  or  traveling  lecturer.  It  is 
truly  portable,  yet  has  all  the  optical  and  mechanical  featuras  necessary  to  insura  best  pro- 
jection results.  The  projection  lens  is  our  regular  quality  Balo  lens;  the  lamp  house  accom- 
modates a  400-watt  Madza  lamp,  or  special  illuminant  when  required,  and  condensers  are  of 
full  4^9  inch  diameter. 

The  case,  of  leatheret-covered  wood,  is  an  integral  part  of  the  outfit,  shutting  off  light  flare 
and  eerving  as  a  supporting  base  for  instrument  in  operation.  The  equipment  is  unusually  well 
balanced,  making  it  rery  easy  to  carry. 

Write  for  booklet  on  this  new  Baidpticon. 

Bausdi  ^  Ipmb  optical  ©• 

552  St.  Paul  Street  ROCHESTER,  N.  Y. 

New  York  Chicago  Washington  San  Francisco  London 
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TOLMAN 

Theory  of  the  Relativity 
of  Motion 

With  Appendix 

A  tnpplement  to  this  work,  written  by  the 
Author,  has  just  been  istaed.    Under  the 
title, 

Relativity  Theories  in  Physics 

this  Appendix  gives  a  general  description 
of  the  nature  oY  relativity  theories,  to- 
gether with  brief  discnssions  of  Tolman's 
theory  of  similitnde  or  relativity  of  size, 
of  Einstein's  theory  of  the  relativity  of 
uniform  motion,  and  of  Einstein's  theory 
of  gravity  and  general  relativity. 

iz  +  242    pages    (including    Appendix). 
Cloth,  11.75.    Carriage   extra.    Weight, 
lU  pounds. 

Appendix  only  (paper),  25  cents. 

The  University  of  California  Press 

BERKELEY.  CALIFORNIA 

JUST  READY 

WHYMPER 

COCOA  AND  CHOCOLATE 

Thmir  Chemistry  and  Mmnufaciture 

Second  Bdition,  revised  and  enlarged, 
with  16  plates  and  58  text  illustrations;  8vo. 
xxi+568  pages,  doth  HO.OO  postpaid. 

"All  classes  will  find  their  require- 
ments met  in  Mr.  Whymper's  book. 
He  brings  a  thoroughly  trained  mind 
to  the  work,  along  with  a  pleasant 
and   easy  literary  style" — Confec- 
tionery Journal. 

P.  Blakiston's  Son  &  Co. 

Pttblithen    ....  PhOwlelpliia 

Anco  Biological  Supplies 

Important  Announcement 

PLACE  YOUR  ORDERS  FOR  BIOLOGICAL  SPECIMENS  which  you  will 
need  for  the  coming  Fall  term  with  the  Only  Western  Company,  that  owns  and 
operates  its  own  collecting  station. 

Our  Eastern  house  at  Swan's  Island,  Maine,  will  supply  you  direct  during 
the  months  of  July  and  August,  or  you  may  draw  from  our  stock  at  Chicago. 

NOTE:  A  15%  discount  will  be  allowed  on  every  order  sent  to  our  Swan's 
Island  station,  which  is  to  be  shipped  during  the  months  of  July  or  August,  and 
which  amounts  to  I50.00  or  more.  Orders  for  less  than  I50.00  will  be  subject 
to  a  10%  discount  during  these  months. 

A  10%  discount  will  be  allowed  on  all  orders  received  prior  to  August  ist,  by 
our  Chicago  house,  for  goods  to  be  delivered  for  the  opening  of  the  Fall  term  of 
the  following  school  year. 

WRITE  FOR  OUR  CATALOGUE  NO.  az. 


Quality  rtrst 


PREFARBD  BY 

THE   ANGLERS   CO. 

913  Wist  Randolph  St.         CHICAGO.  ILLINOIS 
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Hi 


H-ION  CALCULATOR 

CONVENIENT  —  QUICK  —  ACCURATE 


In  making  a  determination  of  the  H-ion  concentra- 
tion of  a  solution  by  the  electrometric  method,  the  ac- 
tual measurement  is  one  of  potential  difference,  or  vol- 
tage, between  a  hydrogen  and  a  calomel  electrode  in  con- 
tact with  the  solution.  The  H-ion  concentration,  or  the 
Ph  value,  must  then  be  found  by  reference  to  con  version 
tables  or  by  calculation  from  an  equation. 

The  H-ion  Calculator  is  a  slide  rule,  which,  with  one  set- 
ting converts  the  measured  voltage  into  the  corresponding  pn 
or  Ch+  value.  Everyone  concerned  with  H-ion  concentrations 
should  have  this  handy  tool. 

•  Price SO  cents 

VarHall^  covering  oo»t  of  man^faciure. 

Have  you  a  copy  of  our  Catalogue  875,  "Electrometric 
Methods  and  Apparatus  for  Determining  Hydrogen  Ion  Concentra- 
tions"?   We  will  be  glad  to  send  you  one. 

Leeds  &  Northnip  Company 

Electrical  Measuring  Instruments 
4901  Stenton  Ave.  Philadelphia,  Pa. 
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SCIENCE 


A  Weddy  Journal  deyotaci  to  the  Advancement  of 
Science,  publishing  the  official  notices  and  pro- 
ceedings of  the  American  Association  for 
the  Advancement  of  Science 

Published  every  Friday  by 

THE  SCIENCE  PRESS 

LANCASTER.  PA.  GARRISON,  N.  Y. 

NEW  YORK.  N.  Y. 

Bntered  In  the  post-office  st  I^ancaster.  Ps  as  second-clsss 
msHer.  under  the  act  of  March  3. 1879 

ZOOLOGIST,  MJS.,in  Bacteriology*  Entomologji 
Embryology,  Histology;  A.M.,  in  Cytology,  Proto- 
zoology, Neurology;  (Dissertation  for  Ph.  D.  on  In- 
▼ertebrate  Morphology,  nearly  complete ),  has 
studied  abroad,  seeks  post  as  Professor  or^  Head  of 
Department,  with  part  time  for  research.  Eight  years 
teachiogexperience,  (in  Zoology,  Comparative  Ana- 
tomy, Histology,  Embryology  and  Biology).  Ad- 
dress ''K''  care  of  Science,  Garrison,  N.  Y. 

THE   COCCIDAE 

Tables  for  tho  Identification  of   the  Subfamilies 

and  Some  of  the  More  Important   Genera 

and  Species  Together  with  Discussions 

of  Their  Anatomy  and  Life  History 

By 
ALEX.  D.  MacGlLLIVRAY  Ph.D. 

^nt^.  ofSysUmatic  Entomology  in  the  University  i^f  Illinois 
Chapters  devoted  to  near  relatives  of  Coccids,  Prep- 
aration, External  Anatom^r,  Clsssification,  and  to  each 
of  the  Subfamilies  and  Tribes,  Twenty -seven  in  all. 

8vo.     Cloth.     IX-f502.    $6.00  net 
Sent  prepaid  upon  receipt  ofprice^    Order  direct  from  pnbliahe* 

SCARAB   COMPANY 
603  Michigan  Ave.  Urbana,  lUinois 


NOW  READY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  Ph.D. 

PraAMot  of  MMwcologkia  Phyak^  UniMd  Stotw 
WMtteBurMU 

A  rsdonal  and  dediictiva  crcadte  on  ths  physics  of 
the  atmosphsfa.  Of  gnat  vslua  to  mccaofologiits, 
physidMs  and  the  avistor. 

678  Pagssy  Olusttatod*  LuWx»  8vo.    Prios,  $5 


THE  FRANKLIN  INSTTTUTB 

PHILADBLPHIA,  U.  S.  A. 


The  Alicro3Cope 

By  SIMON  H.  GAGB  of  Cornell  UaiTsrsity 

ISch  Edition,  Poblishad  Decembar.  19N 

iatytsdMsa,tpsHiltmpliMliitprtopostlisDirk-Piildmcrstc<pi 

Postpsid  fJ.M 

COMSTOCK    PUBLISHING    CO ,  Ithaca,  N.  Y. 


The  University  of  Adelaide 

Applications  are  invited  for  the  position  of  Pro- 
cessor of  Zoology  in  the  nuiversity  of  Adelaide, 
South  Australia. 

The  Professor  will  be  required  to  offer  a  course 
of  Lectures  and  Practical  Work  in  Elementary 
Animal  Biology,  suitable  for  students  of  Science, 
Medicine  and  Agriculture,  together  with  an  ad- 
vanced course  in  Zoology  for  students  in  Science. 
A  demonstrator  and  a  collector  will  be  provided. 
Salary,  ;f  1,100  per  annum. 

Applications  with  testimonials,  statement  of 
academic  qualifications,  experience,  copies  of  pub- 
lications, and  a  recent  photograph,  should  be  for- 
warded to  the  Registrar,  The  University  of  Ade- 
laide, South  Australia,  to  reach  him  not  later  than 
August  1st,  1921. 

Candidates  must  indicate  the  earliest  date  at 
which  they  can  commence  duties. 

Further  information  may  be  obtained  from : 

(a)  The  Agent-General  for  South  Australia, 
Australia  House.  Strand,  London. 

(b)  The  Commissioner  for  Australia,  61  Broad- 
way 3012,  New  York  City,  U.  S.  A. 

(c)  Any  University  in  Australia  or  New  Zea- 
land. 


WAKTBD.  Instructor  in  Mathematics  and  Astronomy 
to  take  the  place  of  a  professor  on  leave  of  absence 
for  the  collegre  year  1921-22.  Salarv  $2,000.  Instructor 
will  have  charge  of  new  Warner  &  Swasey  Observa- 
tory and  will  be  expected  to  teach  practical  astron- 
omy as  well  as  some  classes  in  mathematics. 

President,  CASE  SCHOOL  OF  APPLIED  80IEKCB 
Cleveland,  Ohio 

UNIVERSITY  OF  ALBERTA*  CANADA 
Junior  Demonstrator  requirod  for  Departmont  of 
Physics.  Demonstrator  expected  to  engage  in 
research.  Beginning  salary  $1,200  per  annum. 
Duties  to  commence  October  1st.  Allowance  for 
passage.  Apply  with  recommendations  to  Pro- 
fessor Boyle. 

WANTED.  Instruotor  (woman)  in  Organic  Chemistry, 
General  Biology  and  Vertebrate  Anatomy,  beginning 
September  fourteenth.  Qualitative  Analysis  or 
Botany  or  both  may  be  substituted  for  one  or  both 
Biology  courses.  Salary  $1,200  plus  room  and  board. 
Master's  Degree  preferred.  Bzperience  not  neces- 
sary but  desirable.  Address  Dr.  H.  B.Rondthaler, 
President,  Salem  College  for  Women,  Winston- 
Salem,  North  Carolina. 

BMPLOTIIENT  OFFBBBD 
An  Bzoeptlonal  Opportunity  is  offered  to  those  who 
can  sell  our  goods  (for  which  a  market  has  already 
been  made)  to  Physicians  and  Dentists.  Bxclnaive 
territory..  Permanent  work  is  guaranteed  to  sac- 
cessful  salesmen.  Address,  Bales  Kanager,  Lea  ft 
Feblgar,  706-10  Sansom  Street,  Philadelphia. 
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Hydrogen    Ion    Indicators 

SORENSEN'S  LIST 

Sorensen  in  an  extensive  investigation  of  the  correspond- 
ence between  colorimetric  and  electrometric  determinations  of 
^  hydrogen  ion  concentrations  revealed  discrepancies  which  are 
attributed  mainly  to  the  influence  of  protein  and  salts.  He 
chose  those  indicators  which  were  relatively  free  from  the  so- 
called  protein  and  salt  errors.  Sorensen's  final  selection, 
together  with  Ph  range  of  each  indicator,  is  given  below. 


Ph  Ran^e  !.« 

1.  Methyl  Violet 0.1-3.2 

2.  Diphenylamidoazobenzene 1 .2—  2. 1 

3.  Metanil  YsUow 1.2-2.3 

4.  Tropaolin  00 1.4-2.6 

5.  Benzeneazobenzylaniline    2.3—  3.3 

6.  Dimethylamidoazobenzol 2.9-  4.0 

7.  Methyl  Orange 3. 1-  4.4 

8.  Benzene-azo-a-naphthylamine    ..    3.7—  5.0 

9.  A-napthylamine-azo-suIfanilicacid  3.5-5.7 

10.  Methyl  Red 4.2-  6.3 

1 1.  Para  Nitro  Phenol 5.0-  7.0 

1 2.  Azolitmin    app.  6.8 

13.  Neutral  Red 6.8-  8.0 

14.  Rosolic  Acid 6.9-  8.0 

15.  Alpha  Naphtholphthalein 7.3-8.7  .50 

16.  TropaoUn  000 7.6-  8.9 

1 7.  Phenolphthalein   8.3-1 0.0 

1 8.  Thymolphthalein 9.3-1 0.5  1.00 

19.  Alizarine  Yellow  R 10.1-12.1 

20.  TropaoUn  0 1 1.1-12.7 


10.« 

.75 

1.50 

.50 

.60 

1.50 

.60 

.50 

1.50 

1.50 

1.00 

2.o6 

.75 

.50 

4.00 

.50 

6.00 
.75 
.60 


1.60 
3.10 
1.10 
1.30 
3.10 
1.30 
1.00 
3.10 
3.10 
2.20 
.50 
4.50 
1.60 
1.00 

i.oo 

.50 

i.66 
1.30 


By  specifying  National  Stains  and  Indicators,  you  are 
assured  of  receiving  dyestuffs  manufactured  under  expert  super- 
vision and  subjected,  prior  to  sale,  to  the  most  rigid  chemical 
and  biological  tests  known.     Catalogue  upon  request 

National  Stain  and  Reagent  Go. 

NORWOOD.  OHIO 

Chemical  Indieatora  and  C.P.  Ortfanie  Chemioala 
Bioloftioal  Staina  and  Reaftanta  of  Hl^eat  Quality 

—  MADB  IN  V.  S.  A.  — 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


N,Y. 


Among  the  many  pnxlucts  developed  by  the  General 
Electric  Company's  research  laboratories  the  following 
are  of  special  interest  to  manufacturers: 


OBNELITB 

A  Mlf  labricatod  in«tel  for  Ught  datjr  bMring 
purpotM,  containing  approodmatoly  40%  by 
▼oluma  of  grapldt*  dimbotad  aTenlj  through- 
oat  its  1 


WATBR  JAPAN 

A  non-inflammable  japan  which  can  b«  naad 
with  abaolntaly  no  fira-risk.  Raanlts  obtained 
with  this  japan  aqnal  those  obtained  by  the 
use  of  the  best  graides  of  ordinary  Japan. 

KBNOTRON 

A  high  voltage  D.  C  rectifier.  SappHed  in  the 
following  sixes : 

100,000  volt,  100  ma. 
20,000    "      100   " 
10,000    "     100    " 
Absolutely  no  moving  parts. 


BOROFLUX 

A  deoxidiser  used  primarily  for  prodndng 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANQMUIR   CONDENSATION  PUMP 

Vlith  this  pnmp  backed  np  by  a  proper  roogh 
pump  vacua  as  low  as  10 -S  bars  have  been 
produced  and  measured. 


TWO   8TAGB  ROTARY 

OIL-SBALBD   VACUUM  PUUP 

With  this  pump  a  pressure  of  .001  mm.  of  mer- 
cury may  be  obuined.  It  is  driven  by  a 
V^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfiactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  farther  information  address  Supply  Department,  Schenectady  Office. 

GeneralAElectric 

Sdienecta4y.KY    ^^IJIII  j^Ciliy    all  la^e  ciUes     3SB^ 
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RAYLEIGH-HILGER 

GAS    INTERFERENCE 

REFRACTOMETER 

THX  TB8T 

IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OP  asaviCB 


Inteiference  Refnctometer,  Rayteigh-HIlcer  for  GaiM.  This  instrument  !■  dwicned  for  work  on  the  refrae- 
tometry  of  gaeee,  of  which  the  refractive  indices  di£fer  so  little  from  unity  that  a  very  tiigh  decree  of  sensitivity  is  re- 
quired m  any  refractometer  to  be  used  with  them.  Some  idea  will  be  obtained  as  to  the  sensitivity  of  the  instrument 
when  it  is  stated  that  it  is  possible  by  means  of  it  to  detect  the  presence  of  .01%  of  hydroaen  in  air,  a  quantity  which 
causes  a  change  of  refractive  index  of  only  .000,000,015.  The  principle  underlying  the  design  of  the  instrument  is 
that  of  the  interference  bands  formed  by  two  adjacent  slits  in  oouimated  light,  and  observed  by  means  of  a  telescope. 
The  arrangement  is,  in  fact,  a  diffraction  grating  with  only  two  openin^is.  The  means  hereby  the  system  of  bands 
thus  obtained  is  made  to  indicate  the  refractive  index  of  a  substance  is  ivovided  by  the  mdeway  shift  of  the  whole 
band  system  when  any  change  is  made  in  the  optical  path  of  one  of  the  interfering  beams;  part  of  the  optical  path 
being,  of  course,  the  substance  under  examination. 

Quantities  of  Gases  in  Air  Detectable  by  Rayleigh  Interference  Refiractometer 
Minimum  observable  shift  assumed  to  be  1/40  band. 

Hydrogen 01%        Helium 006%        Chlorine .008% 

Nitrogen 3%        Sulphur  Dioxide 034%        Carbon  Monoxide 08% 

Nitric  Oxide 0065%        Water .04%        Carbon  Dioxide 0096% 

Argon 15%        Hydrogen  Sulphide 0045%        Ammonia 017% 

Bibliography  of  Raylelgh  Interference  Refractometer,  Original  ArrangeniMit  and  Laboratory  Tjrpe 

Lard  Rayleigh |  p^  ^  g^  ^^{  ^  ^^  ^     ^  ^jg^^ 

(  Proe.  i2oy.  Soe.  (A)  sol.  M,  p.  BM5  (1897). 
Bam$oy  A  Traten A  Froc.  i2oy.  Soe.  (A)  9oL  64,  p.  190  11899). 

iFroc.  Roy,  Soe,  (A)  «oI.  67,  p.  SSI  (1900). 
Trtt9tra **  Study  of  (fa»M,"  JfoaiMttan.  190L 

(  Teeknologie  Papera  €if  the  Bureau  of  Standardt. 
J,  D.  Edward* <  No.  US. 

C  Jour.  Amer.  Chom.  Soe.  S9,  p.  tS89, 1917, 

Adanu Jour.  Amtr.  Cfum.  Soe.  S9,  p.  1181, 1918. 

45MO.    ReffactMMter,  Inteif efence,  Raylcigli-Hilger,  for  gsses,  with  double  gas  tube  100  em.  long,  but  without 

<lltinnin^ftiH  UUUP ».... ••«  .654»TS 

NOTE — By  the  substitution  of  a  Liquid  Cell  in  place  of  the  Gas  Tube,  the  Rayleigh  Inteiferenoe  Refractometer 
can  be  converted  into  an  instrument  for  the  investigation  of  liquids,  or  can  be  famished  for  this  purpose  without  the 
One  Tube.    Prices  on  application. 

Pric0s  MufH^ct  $o  elUmam  wUhoui  noHc0 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE,   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA,  U.  S.  A. 
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ON  ACOUSTIC  PRESSURE  AND 
ACOUSTIC  DILATATION 

1.  IrUroduciory,  Apparatus, — On  a  number 
of  occasions,  heretofore^  I  have  endeavored  to 
use  the  interferometer  for  the  measurement  of 
Mayer  and  Dvorak's  phenomenon:  but  though 
the  experiments  seemed  to  be  well  designed 
and  were  made  with  care,  they  invariably  re- 
sulted in  failures.  The  present  method,  how- 
ever, has  been  successful  and  led  to  a  variety 
of  results. 

The  apparatus  is  shown  in  Fig.  1,  where  B 
is  a  mercury  manometer  described  elsewhere, 
the  displacements  being  read  off  by  the  com- 
ponent rays  LL'  of  the  vertical  interferometer. 
The  mercury  of  the  U-tuibe  is  shown  at  win  m', 
above  which  are  the  glass  plates  g,  g',  the 
former  being  hermetically  sealed,  the  latter 
loose,  so  that  the  air  has  free  access.  The 
closed  air  chamber  B  above  m,  receives  the 
air  waves  from  the  plate  of  the  telephone  T 
by  means  of  the  quill  tubes  t  hermetically 
sealed  into  the  mouthpiece  of  the  telephone, 
and  f  sealed  into  the  manometer.  Finally,  t" 
is  a. branch  tube  ending  in  a  small  stopcock 
Cor  similar  device  at  one  .end,  while  the 
other  conununicates  with  tV.  Flexible  rubber 
tube  connectors  may  be  used  at  pleasure,  so 
long  as  the  space  bounded  by  the  outer  face 
of  the  telephone  plate,  the  mercury  surface  m 
and  the  stopcock  C  is  free  from  leaks. 

The  cock  C  will  eventually  be  replaced  by 
the  glass  tubes  c  and  c'  (enlarged)  perforated 
with  minute  orifices  at  0  at  one  end  and  open 
at  the  other. 

The  telephone  is  energized  by  two  storage 
cells  and  a  small  inductor  with  a  mercury  or 

1  Carnegie  PubL,  No.  149,  part  III.,  pp.  20^8, 
Waahingtoo,  1914,  and  subseqaently.  The  phenom- 
enon has  (been  studied  by  Bayleigh,  Kolaeek,  Lebe- 
dew,  Wien,  Geigel  and  others.  As  to  hydrodynamic 
forces  in  pulsating  media,  the  researches  of 
Bjerknes  and  W.  K5nlg  should  be  mentioned. 
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otlier  break.  Large  registances  are  to  be  put 
in  the  telephone  cireiiit  00  tbat  the  indnet- 
anoes  are  of  seeondary  importance.  The  bore 
of  the  tubes  i,  i\  c,  c'  need  not  exceed  5  mm. 
Thus  the  chamber  in  B,  about  6  cm.  in 
diamater  and  3  cul  deep^  is  the  resonator 
(capacity  57  cm.')  of  the  apparatus. 


When  the  cock  0  is  closed  there  is  no 
appreciable  aieot  until  the  telephone  resounds 
hairshly.  In  such  a  case  there  is  marked 
dilatation  in  the  resonator  B,  increasing  with 
the  intensity  of  vibration.  The  successiye 
readings  («"  fringes)  are  liable  to  be  Anim- 
ating, but  the  sign  and  mean  value  is  definita 


w     Ir  ™8lfflfl8™88i 
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The  displacements  of  the  achromatic  fringes 
corresponding  to  the  head  of  mercury  in  B 
may  be  read  off  by  a  telescope  provided  with 
an  ocular  .1  mnL  micrometer.  It  is  perhaps 
advantageous  to  place  the  micrometer  in  the 
wide  slit  of  the  collimator,  the  fringes  being 
parallel  to  the  scale  parts.  To  obviate  the 
need  of  adjusting  the  inclination  of  the 
fringes  (as  this  frequently  changes),  the  slit 
holder  should  be  revolvable  around  the  axis 
of  the  collimator,  the  scale  being  parallel  to 
the  length  of  the  slit  and  the  fringes  moving 
in  the  same  direction  across  the  white  ribbon- 
like field.  Fringes  equal  to  a  scale  part  in 
breadth  are  most  convenient 

2.  Ohaervationa.  Closed  and  Open  Besonor 
tors. — Spring  intemiptors  dipping  in  mercury 
were  first  used,  having  frequencies  of  n  =  13 
and  100  per  second,  respectively. 


Since  for  s'  —  ^o^^^  ^^  ^'^^  ^  ^V^  ^^ 
displacement  being  9  fringes  of  wave-leiigth 
X)»  this  mean  value,  «^7  fringes  for  the 
given  intensity  of  vibration,  is  at  once  equiva- 
lent to  Ap?=2X10-*  cm.  of  mercuiy,  or  to 
about  8  X  10-«  atmosphera  If  but  500  ohms 
are  put  into  the  telephone  circuity  however, 
appreciable  deflection  ceases. 

Again,  if  the  stopoodc  C  is  completely  open 
no  effect  whatever  is  obtained.  The  bore  of 
the  small  stopcock  in  this  case  need  not  ex- 
ceed 2  or  8  mm.  All  the  negative  results 
which  I  obtained  by  other  methods  heretofore 
are  thud  explained. 

3.  Besonator  All  hut  Closed. — ^If  now  the 
plug  of  the  cock  C  is  rotated  from  the  open 
position  gradually  imtil  the  opening  is  re- 
duced to  the  merest  crevice,  the  fringe  de- 
flection s  will,  on  further  slow  rotation,  be 
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found  to  inereaae  from  sero,  with  great 
rapidily  to  a  poeitiye  TnaximnTn.  The  de- 
flaotioiL  thai  falk  off  with  eiinilar  rapidity 
through  lero  to  the  negatiye  value  when  the 
cock  is  again  quite  closed  I  have  indicated 
this  result  graphically  in  Fig.  2,  in  which  the 
abscissas  show  the  degree  to  which  the  cock 
has  been  opened  and  the  ordinates  the  fringe 
defleotions,  s,  obtained.  The  maximum  pres- 
sure obtained  in  these  initial  experiments  was 
the  equivalent  of  about  50  fringes;  ue., 
AP  =  1.6X1<^*  cm.  or  about  2X K^'  atmos- 
phere for  a  frequenoj  of  about  12  per  second 
At  higher  frequencies  this  datum  is  mudi 
increased 

These  pressures  are  real:  for  on  suddenly 
closing  the  cock  at  the  maximum  and  break- 
ing the  current,  they  are  retained  until  dis- 
charged on  opening  the  cock. 

4.  Presturek  Depending  on  the  Frequency 
and  on  the  Inienntif  of  T^fraiion. — ^The 
maxima  are  observable  for  very  considerable 
reductions  of  the  intensity  of  vibration.  In 
Fig.  8  curves  S,  5»  I  have  given  examples  of 
the  observed  fringe  displacement^'  e,  when 
different  resistances  (given  by  the  absoinas  in 
10*  ohms)  are  put  in  the  telephone  circuit. 
In  curve  8  the  frequency  is  nss  12  per  second 
Curve  5  contains  similar  results  when  the 
frequency  is  nsslOO  per  second  The  sensi- 
tiveness has  obviously  greatly  increased  and 
in  a  general  way  this  is  the  case  for  higher 
frequencies. 

5.  Fringe  Deflection  Tariee  as  Current  In^ 
ieneity. — ^The  graphs.  Fig.  8,  are  roughly 
hyperbolic  so  that  the  equation  rs=  (7  (r  be- 
ing the  high  resistance  inserted  into  the  tele- 
phone circuit)  may  be  taken  to  apply  within 
the  errors  of  observation  for  resistance  ex- 
ceeding 1,000  ohms.  So  computed  for  con- 
venience re  is  24X^0*  in  series  8  and 
86X  10<  in  series  6.  Hence  at  r=100  tians 
the  pressure  would  have  been  TX^^'  <uid 
1.1  X  10~'  cm.  of  mercury.  The  instrument 
taken  as  a  dynamometer  is  thus  noteworthy, 
since  its  deflections  would  vary  as  the  first 
power  of  the  effective  current  or  t=«^«.  It  is 
of  interest,  therefore^  to  ascertain  how  far  the 
sensitiveness  which  can  not  here  be  estimated 


as  above  10-^  amperes  per  fringe^  may  be 
increased 

6.  Pin  Hole  Sound  Leake.— Pm  holes  less 
than  a  mm.  in  diameter  seem  more  like  a  pro- 
vision  for  light  waves,  than  for  sound  waves 
often  several  feet  long;  but  one  may  recall 
the  phenomenon  of  sensitive  flames. 

It  is  so  difficult  to  make  the  fine  adjust- 
ment for  iTiaximum  conditions  with  stopcocks 
that  their  replacement  by  the  devices  given  in 
e  and  e\  Fig.  1,  is  far  preferable.  Here  c  is. 
a  quill  tube  to  one  end  of  which  a  small 
sheet  of  very  thin  copper  foil  has  been  fast- 
ened with  cement  The  sound  leak  at  0  is 
then  punctured  with  the  finest  cambric  needle. 
The  other  end  (somewhat  reduced)  is  thrust 
into  a  connector  of  rubber  tubing  at  i\  In 
case  of  e'  the  tube  has  been  drawn  out  to  a 
very  fine  point.  This  is  then  broken  or 
ground  off  until  the  critical  diameter  (.04  cm.) 
is  readied.  Both  methods  worked  about 
equally  well  but  in  the  case  c  several  holes 
side  by  side  or  holes  of  different  sixes  may  be 
tried  out  Such  results  are  shown  in  Fig  4^ 
which  exhibits  the  deflection  (s  fringes,  ordi* 
nates)  for  different  diameters  of  hole  in  mm. 
(abscissas),  when  1,000  ohms  were  put  in  the 
telephone  drouit  It  will  be  seen  that  the 
optimum  .4  mm.  in  diameter  is  quite  sharp. 
The  finest  sixe  of  needle  is  needed 

An  example  of  results  obtained  with  the 
sound  lesk  e  when  different  resistances  are  in 
circuit,  is  given  in  Fig.  8,  curve  8.  The  value 
of  re;  vix., 

$ ffl      25      16      12      10       5frhiges 

10^ 1        2        3        4        6      10     ohms 

10-Vs    ....  51      50      48      48      00      60 

is  much  more  constant  than  hitherto  and 
reaches  60X10-«.  Hence  at  100  ohms  the 
pressure  increment  should  be  Ap  =  1.6  X  ^^ 
cm.  of  mercury. 

Figure  5  finally  indicates  that  the  multi- 
plication of  pinholes,  all  of  the  same  diameter 
(.04  cm.)  is  similarly  disadvantageous.  The 
deflection  for  four  holes  is  scarcely  half  as 
large  as  for  ona 

If  with  the  current  on,  a  drop  of  water  is 
placed  on  the  hole  0  m  c.  Fig.  1,  the  pressure 
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is  long  retained  whetiher  the  current  is  there- 
after broken  or  not  It  is  gradually  dissi- 
patedy  however,  as  the  joint  at  the  telephone 
plate  is  rarely  quite  tight;  and  when  the  tele- 


of  pitch  upon  the  dilatation  of  the  closed 
resonator  B.  An  electric  siren  (§  8)  was  here 
used  with  2,000  ohms  in  the  telephone  circuit. 
The  results  appeared  about  as  follows: 


g'  to  5'  C"  d"  to  e"  /"     g"  pitch 

—  5    —  25  mftTJTmiTn  estimated  at  —  200  —  35   0  fringes 


phone  sounds,  pressure  increments  may  even 
become  negative,  as  above.  If  most  of  the 
water  is  removed  by  bibulous  paper  a  mod- 
erate fairly  constant  pressure  is  usually  ob- 
served for  some  time,  until  (doubtless  with  the 
breaking  of  the  film  across  the  hole)  the  mar- 
Imum  is  suddenly  again  attained. 

7.  Inside  and  Ouitide  Stimulation.— Whea 
the  tube  c'  is  inserted  within  the  rubber  con* 
nectors  ^^  f  in  the  absence  of  vents,  there  is 
much  undesirable  pressure  disturbance  at  the 
outsety  which  is  but  very  slowly  dissipated. 
Moreover  the  closed  space  can  not  be  opened 
again  at  pleasure  without  similar  commotion. 
I,  therefore,  usdd  the  apparatus.  Fig.  6,  in 
preference,  in  which  the  pinhole  tube  c'  is 
provided  with  a  branch  tube  t"  and  cock  C. 
The  rubber  tube  t  leads  to  the  telephone  (be- 
yond T)  and  the  tube  f  to  the  mercury  IT-tube 
(beyond  U).  If  (7  is  open,  c'  may  be  inserted 
or  withdrawn  with  facility.  If  (C  is  closed 
the  resonator  B  is  closed,  as  in  the  above  case. 

TTsing  the  mercury  interrupter  (frequency 
d)  with  2,000  ohms  in  circuit  the  deflection 
of  the  closed  region  was  invariably  negative. 
The  deflection  is  peculiar,  moreover,  inasmuch 
as  it  is  a  slow  growth  within  a  minute  or 
more,  to  a  maximum.  On  breaking  the  cur- 
rent the  deflection  dies  off  in  the  same  alow 
fluctuating  way.  If  the  cock  C  is  opened, 
the  zero  is  instantaneously  recovered.  In 
other  words  the  dilation  is  due  to  a  loss  of  gas 
within  the  closed  region,  which  loss  is  but 
slowly  restored  after  the  telephone  ceases  to 
vibrate. 

If  the  cock  C,  Fig.  2,  is  opened  at  the 
Critical  point,  or  if  it  is  replaced  by  the  tube  c, 
the  deflection  is  again  positive.  The  action 
of  c  thus  exceeds  that  of  c\  probably  because 
the  pinhole  in  c  hai^pens  to  be  nearer  the 
critical  sice  than  in  e\ 

The  question  next  at  issue  is  the  influence 


There  is  thus  an  enormous  maximum  dila- 
tation somewhere  in  the  range  of  frequency 
(T,  e",  which  from  tJie  hovering  character  of 
the  deflection  is  not  further  determinable. 
This  amounts  to  a  pressure  decrement  of 
Ap  =  — 6X1^*  cm.  of  mercury  with  2,000 
ohms  in  the  telephone  circuit  At  100  ohms 
it  would  have  been  about  a  millimeter  of 
mercury. 

The  slow  growth  of  relatively  enormous 
pressure  decrements  here  recorded  is  so  sur- 
prising that  further  experiments  are  needed. 
To  begin  with  one  may  ask  whether  the  tele- 
phone plate,  held  as  usual  by  strong  screw 
pressure  between  annular  plates  of  hard  rub- 
ber, is  adequately  airtight.  I  therefore  re- 
moved the  telephone  and  sealed  all  these 
parts  with  cement,  thoroughly. 

On  replacing  the  telephone  with  the  adjust- 
ment as  in  Fig.  6,  the  behavior  had  in  fact 
ehanged,  the  negative  pressure  being  of  the 
small  value  indicated  in  §2,  without  growth 
in  the  lapse  of  tima  In  other  words  the 
presence  of  the  pinhole  c'  within  the  dosed 
region  was  now  ineffectiva 

We  may  summarize  these  early  results  for 
the  particular  frequencies  used,  as  in  Figs.  9 
and  10.  In  an  air  region  B,  closed  on  one 
side  by  a  vibrating  telephone  plate  T  and  on 
the  other  by  a  quiet  plate  U,  the  pressures  are 
distributed  as  if  there  is  a  maximum  at  T  and 
a  minimum  at  U.  If  the  region  JS,  Fig.  9,  com- 
municates with  the  atmosphere  by  a  pinhole  0 
of  the  critical  diameter,  the  pressure  within  B 
is  raised  as  a  whole  by  the  amount  which  the 
pinhole  air  valve  will  withstand.  Again  if 
the  closed  region  T  U,  Fig.  10,  contains  a  pin- 
hole valve  0  within  only,  it  does  not  differ 
essentially  from  the  corresponding  case  in 
Fig.  9;  but  if  an  additional  very  flne  leak  0' 
is  supplied  on  the  T  side,  Fig.  10,  the  U  side 
gradually   develops   a   large   pressure   deere- 
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ment;  whereas  if  the  pinhole  is  supplied  on 
the  U  Bide,  this  develops  the  usual  pressure 
inoreinenl  In  the  former  case  air  leaks 
out  of  0'  diffusively;  in  the  latter  it  leaks 
into  0". 

After  many  trials,  however,  only  in  one  ease 
did  I  succeed  in  obtaining  pressure  decre^ 
ments  with  pinholes,  screw  cocks,  etc. ;  this 
when  lost  could  not  be  recaptured ;  but  all  the 
present  and  following  results  in  acoustic 
dilatation  were  strikingly  reproduced  by  put- 
tiog  a  new  telephone  with  unsealed  plate  in 
cireuil 

With  the  apparatus^  Fig.  1,  and  the  cock  C 
opened  at  the  critical  point,  a  diapason  c" 
blown  in  the  vicinity  of  the  cock  was  easily 
identified  and  the  octave  c'"  even  three  times 
as  active  (15  fringes).  In  another  adjust- 
ment, the  shriU  overtone  gave  nearly  100 
fringes.  There  is  some  misgiving  in  inter- 
preting these  data,  as  the  open  mouth  of  the 
pipe  must  usually  be  closed  to  the  mouth  of 
the  cock;  but  ed  the  overtone  was  still  appre- 
ciably effective  six  inches  to  a  foot  away,  the 
results  are  probably  trustworthy. 

8.  Effect  of  Resonance. — ^While  a  parallel 
relation  of  the  maximum  pressure  to  the 
frequency  of  the  telephone  note  has  been 
shown  to  exist,  it  is  obvious  that  the  best  con- 
ditions for  high  maxima  will  occur  under 
conditions  of  resonance  between  the  natural  B 
and  the  T  vibrations  (Fig.  1)  or  their  har- 
monics. I,  therefore,  used  the  same  small 
induction  coil  with  two  storage  cells,  but  with 
a  commutator-like  current-breaker,  controlled 
by  a  small  electric  motor  with  a  variiEible  re- 
sistance in  circuit  (electric  siren).  By  grad- 
ually decreasing  this  resistance  all  chromatic 
intervals  between  about  f  and  a''  were  obtain- 
able. The  speed  of  the  motor,  however,  flue-, 
tuated  slightly,  while  intervals  within  a  semi- 
tone often  produced  large  pressure  differences. 
Thus  the  determinations  of  the  intervals  of 
a  somewhat  flickering  pitch  in  all  chromatics 
is  quite  difficult,  even  for  a  musical  ear.  A 
series  of  organ  pipes  within  the  given  range 
seemed  to  offer  the  best  standards  of  com- 
parison, as  it  was  necessary  to  turn  rapidly 
from  one  series  of  observations  to  another. 


In  this  Way  the  graphs  given  in  Figs.  ?,  8, 
were  worked  outy  the  curves  showing  the 
fringe  displacement  8  to  the  logarithmic 
frequency  n  of  the  telephona  In  Fig.  7,  to 
limit  the  deflections  within  the  range  of  the 
ocular,  about  2,000  ohms  were  put  in  drouit 
Three  maxima  and  three  minima  (one  posi- 
tive and  two  negative)  are  indicated.  The 
maximum  below  f  could  not  be  reached.  The 
strong  one  at  c"  was  well  marked  and  ap- 
proachable from  both  sides.  The  small  one 
near  g",  though  easily  observed  by  continu- 
ously changiTig  the  pitch,  was  difficult  to 
record. 

The  latter,  however,  is  particularly  inter- 
esting as  it  introduces  the  strong  pressure 
decrements  at  a'',  I,  therefore,  reexamined  it 
in  Fig.  8  with  less  resistance  (1,000  ohms)  in 
circuit  and  the  results  came  out  more  clearly. 
The  deep  minimum  at  a"  deserves  further 
investigation,  as  it  precedes  a  probably  very 
high  maximum  at  the  near  e"\  At  least  this 
may  be  inferred  from  the  stimulation  pro^ 
duced  by  an  organ  pipe  used  on  the  outside  of 
the  apparatus^  §7.  Something  better  than  the 
electrical  siren  used  will  have. to  be  devised; 
but  apart  from  this  the  results  are  very 
definite. 

Adjusting  the  siren  for  the  maximum  e", 
the  sensitiveness  with  different  resistances  in 
circuit  (2,000-9,000  ohms)  was  determined. 
The  curve  is  shown  in  series  9,  Fig.  8,  and  is 
the  highest  thus  far  obtained.  The  equation,r 
rs  =  constant,  does  not  fit  so  well  here^  a 
result  inseparable  from  the  slightly  fluctu- 
ating note;  for  this  makes  a  big  difference 
in  the  maximum.  The  mean  value  is  about 
r«=  80X10".  Eef erred  to  a  circuit  resist- 
ance of  100  ohms  this  is  equivalent  to  a  de- 
flection of  800  fringes  and  a  pressure  of 
Ap  =  .024  cm.  of  mercury. 

An  auxiliary  telephone  placed  in  circuit 
with  that  of  T,  Fig.  1,  affords  no  suggestion 
of  these  occurrences.  Its  notes  rather  increase 
in  strength  regularly  with  the  pitch.  Yet  i£; 
the  note  should  happen  to  be  near  e',  the  other 
telephone  would  show  no  deflection. 

Finally  the  use  of  the  pin  hole  vent  as  a 
prohe  to  detect  the  distribution  of  compression 
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in  oigan  pipes  has  been  yery  ffaitful;    but 
thtese  results  will  baye  to  be  omitted  bere. 

9.  Bbv^tmoI  of  Poles  of  Telephone  Ohangee 
Sign  of  Fringe  2>s/Ieciion.— An  earlier  de^ 
teotion  of  this  result  would  baye  sayed  ma 
nraob  mystifioation.  Not  ezpeoting  it»  I  did 
not  look  for  it;  but  it  seems  that  a  rerersal 
of  the  telephone  ourrent  (so  to  speak)  renrerses 
the  fringe  deflection,  symmetrically.  It  is 
merely  necessary  to  add  a  switch  to  the  tele* 
phone  circuit  to  proye  thiSb  Moreoyeir  for  a 
giyen  position  of  the  switch  and  in  the 
proper  order  of  frequency,  pressure  incre- 
ments pass  continuously  into  pressure  decre- 
ments (Tig.  7). 

To  test  the  case  further,  I  used  the  motor 
interruptor,  making  a  suryey  for  frequencies 
between  ^  and  a^  with  the  switch  reyersed 
and  the  sealed  telephona  The  new  curye 
corresponded  yery  fully  to  the  curye,  Fig.  7, 
except  that  maxima  and  minima  had  been  ez- 
changed.  Thus  the  apparatus  regarded  as  a 
dynamometer  would,  with  a  proper  selection 
of  frequency,  giye  both  quantity  and  sign  of 
the  impulsiye  currents  in  the  telephona 

Since  the  resonating  region  B  is  yented  by 
the  pinhole,  the  positions  of  equilibrium  of 
the  quiet  and  of  the  yibrating  plate  are  in- 
e£Fectiya  Hence  it  is  necessary  to  assume 
that  the  yibrations  of  the  plate  are  here  not 
symmetrical;  or  that»  for  instance,  the  im- 
pulse corresponding  to  the  break  of  current 
at  the  interrupter  is  of  eocoessiye  importanoa 

A  closed  region  may  be  filled  with  an  ex- 
cess of  compressed  wayef  rent  successions,  pro- 
yided  means  are  at  hand  for  the  supply  of 
the  extra  air  needed  and  the  energy  dissi- 
pated; conyerseiy,  the  closed  region  may  be 
filled  with  an  excess  of  rarified  wayefront  sue- 
cessions  if  the  outflow  of  superfluous  air  is 
possibla  In  both  cases  the  yent  must  be  so 
small  as  to  leaye  the  region  yirtnally  dosed. 
A  ray  of  light  imprisoned  in  a  chamber  closed 
with  perfect  mirrors  might  be  considered  as 
analogously  circumstanced. 

10.  Semovid  of  Pressure  Decrements  Asso* 
dated  wUh  Pressure  Increments, — ^Marked 
pressure  decrements  occur  near  the  minima 
at  c"  and  oT  in  case  of  the  prolonged. tests 


in  §8.  One  may,  therefore,  suspect  that  (as 
in  §7),  the  decrements  result  from  an  insuffi- 
ciently tight  joint  at  the  telephone  plata  The 
telephone  with  sealed  plate  was,  therefora 
carried  through  the  chromatic  series  of  notes 
from  f  to  a".  It  is  needless  to  giye  ^  data 
here!,  because  they  resembled  Figs.  7  and  8 
in  character,  except  (as  was  anticipated)  that 
there  were  no  pressure  decrements  at  the 
minima.  In  fact  the  maxima  (below  f  at  c", 
g"  and  aboye  iC)  came  out  more  sharply  than 
in  Figs.  7,  8  and  the  now  positiye  minima 
(near  g\  <r,  a")  equally  so.  It  seems  as  if 
the  ordinary  oyertcmes  in  the  key  of  0  were 
in  question. 

Beplacing  the  sealed  telephone  by  the  usual 
apparatus  with  clamped  plate^  the  results  of 
Figs.  7,  8  with  marked  dilatations  at  the 
minima  were  reproduced  at  onca  except  that 
the  maxima  (a^  c",  a")  were  in  the  key  of  A, 
in  accordance  with  the  increased  yoluma 

Finally  I  tested  the  aboye  telephone  with 
sealed  plate  again  and  found  that  pressure 
decrements  at  the  minima  associated  with 
pressure  increments  at  the  maxima  (as  in 
Figs.  7,  8)  had  reappeared.  These  rdationB 
were  exchanged  on  reyersing  the  current.  I 
suspect,  iheref era  that  the  potent  influence  ia 
the  mode  of  yibration  (modified  by  sealing)  of 
the  telephone  plate  itself.  About  this  I  shall 
haye  something  to  say  in  the  near  fntura 
showing  that  each  inductiye  impulse  is  fol- 
lowed by  shock  wayes  in  the  plate,  of  rda- 
tiyely  yery  high  frequency  compared  with  the 
frequency  of  induction,  just  as  an  anyil  rings 
after  each  blow  of  the  hammer. 

Oabl  Bakus 

BbOWN  UMXTB8ITT, 
PaOVDCKOI,  R.  I. 


THE    AMERICAN    ASSOCIATION    FOR 

THE  ADVANCEMENT  OF  SCIENCE 

DUTY  ON  SCIENTIFIC  APPARATUS  FOR  BDU- 

CATIONAL    INSTITUTIONS 

Thb  following  resolution  regarding  duty- 
free importation  of  scientific  materials  and 
scientific  books  in  the  English  language  into 
the  United  States  fay  educational  institutions 
haye  been  passed  hj  the  American  Association 
for  the  Adyancement  of  Science: 
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Wbmbmab,  the  acitatiile  edmatiim  of  tii*  joaXk 
of  tlM  United  fitotes  i»  amoiig  the  OMMt  fond** 
menial  and  important  fmiotiont  of  the  Bepolilie, 
edueation  being  the  onl^  meaaa  b^  irhiek  tiie  ad* 
Tantagee  of  preeent  eiTiliaation  maj  be  aorelgr 
transmitted  to  e<«iing  generations  of  citizens  and 
bj  which  the  fatnre  progress  of  the  Bepablic  maj 
be  assured;  and 

WHZBBiLS,  the  proeeention  of  tiie  said  eoientftfie 
edaeation  of  the  Toath  requirse  nnirestrieted  em- 
ploTment  of  the  apfMwatns  and  waterisli  of  soi- 
enee  in  edoeational  insfcitatioBS,  this  being  increase 
inglytme  for  more  adTaneedednealioa;  and 

Wbbsas,  the  ementifie  materials  and  apparatns 
to  be  med  in  edoeational  instltatkms  ought  to  be 
seleetedy  as  far  as  posnlbk^  irithoot  eonsidaratum 
of  their  plaee  of  origin,  since  science  is  world- 
wide in  its  scope;  and 

Whxbxab,  anj  increase  in  the  cost  of  scientific 
equipment  for  edneation  is  to  be  greatlj  deplored, 
since  the  funds  aTsilable  for  its  purchase  bj  edn- 
cational  institutions  are  invariablj  inadequate  in 
comparison  with  the  great  needs  and  possibilities 
of  education;   and 

Whxuas,  institotions  for  higher  education  most 
etiU  be  relied  on  for  the  most  fundamental  and 
farreashong  stspe  in  the  adTanesment  of  knowl* 
edge,  through  the  sdeiitiilc  ressarehes  of  their  fac- 
ulties and  students;   and 

Wbbsis,  both  flnanoial  and  patriotic  considsra- 
tioos  elearij  require  that  the  Bepoblis  should  aid 
f undamsntal  ecientiflc  reeearch  in  erery  possible 
wax,  especially  avoiding  the  erection  of  artificial 
barriers  across  the  path  of  the  adtaace  of  true 
knowledge;   and,  finallj, 

Wbxbxas,  in  eonsidsration  of  ths  foregoing 
clauses.  The  i^erican  Association  for  the  Ad« 
▼ancement  of  Science,  wi^  its  HflQO  members, 
almoet  all  of  whom  are  citisens  of  the  United 
States— representing  the  fundamental  scientific  in- 
terests of  the  eountrj  from  the  etandpoint  of 
scientific  research  as  well  ss  from  that  of  instruc- 
tion, and  reprosonting  espeeiallj  the  institaUons 
for  higher  educatioa  and  their  staffs— "fiews  with 
▼erj  eerious  eoncera  the  proposal  to  repeal  secuoa 
573  of  the  tariff  act  of  October  3,  1913^  which 
allows  the  dnfy-free  importation  of  scientific  ma- 
terials bj  educational  institutions;   therefore,  be  it 

Besolved,  that  The  American  Association  for  the 
Advancement  of  Science  respeetfullj  calls  the  at- 
tention of  the  Congress  of  the  United  States  to  the 
▼ery  great  hindrance  and  burden  that  would  be  im- 
poeed  izpon  the  scientific  education  and  research  in 


the  Bepublic  if  its  educational  iaslitations  were 
to  be  depsiTod  of  the  privilegs  of  duty-free  im- 
portation of  ssieatific  apparatoa  and  materials, 
ndiich  thej  have  enjojed  for  many  Tears;  and  be 
it  further 

Resolved,  that  the  American  Association  also  re- 
speetfullj  nxges  the  restoration  of  the  eorrespond- 
ing  pririlege  of  duty-free  importation  of  sin^ 
oopies  of  scientific  boohs  in  the  English  language 
by  recognised  educational  instttations  and  the 
faculties,  such  boohs  constituting  an  important 
item  of  both  institutional  and  personal  equipment 
for  advanced  instruction  and  researeh,  especially 
since  it  is  undesirable  that  scientific  publications 
in  languages  other  than  English  should  be  arti- 
flciaUy  favored  in  the  United  States;  and  be  it 
finally 

Beaolved,  tiiat  thsss  resolutions  bs  forwarded  to 
the  proper  committees  of  the  Ooagress  of  the 
United  States,  to  the  Nstional  Academy  of  Sci- 
ences, to  the  National  Beeearoh  Council,  and  to  the 
secretaries  of  the  scientific  societies  affiliated  with 
the  American  Association,  that  th^  be  published 
in  SoiXNOi,  oflleial  organ  of  the  association,  and 
also  that  they  be  sent  to  each  memft>er  of  the 


SCIENTIFIC  EVENTS 
'8CXSNCB*  AND   THS   PRINTSR8'   8TRIKS 

Thb  printers  of  Sgqenob  are  making  special 
efforts  to  bring  out  the  journal  in  spite  of  the 
general  strike  of  compositors  affecting  the  of- 
fices in  which  most  of  our  scientific  joumaU 
are  printed.  In  order  to  assist  them,  the  pres- 
ent number  is  reduced  somewhat  in  sice  and  is 
using  mainly  matter  in  type  prior  to  tiie  strika 
The  present  issue  gives  first  place  to  an  im- 
portant article  which  under  ordinary  circum- 
st^mces  would  be  printed  in  the  department 
devoted  to  special  research.  It  may  again  be 
noted  that  the  advertisers  have  been  requested 
to  use  copy  already  in  type. 

The  Council  of  the  American  Chemical  So- 
ciety voted  at  their  recent  Bochester  meeting: 

That  this  council  expresses  to  the  directors  of 
the  society  the  hope  that  the  Eschenbach  Printing 
Company  will  be  released  from  any  forfeits  that 
may  arise  under  the  terms  of  its  contract  in  con- 
nection with  the  impending  etrike,  due  to  the  in- 
sistence upon  the  44-hour  week,  and 
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That  the  members  of  this  council  also  express 
their  willingness,  in  the  event  euch  a  strike  is  not 
amieablj  sotted,  to  wait  indefinitelj  for  the  pub- 
lieation  of  the  journals  of  the  society. 

THB  BRITISH  INSTITUTE  OP  PHYSICS  * 

The  Institute  of  Physics  was  inaugurated 
at  a  largely  attended  meeting  in  the  hall  of  the 
Institution  of  Civil  Engineers  on  April  27. 
The  need  has  long  been  felt  for  a  corporate 
body,  analogous  to  the  Institute  of  Chemistry, 
which  should  strengtiien  the  position  of  work- 
ers engaged  in  physics,  and  form  a  bond  be- 
tween the  various  societies  interested  in  the 
subject.  The  institute  has  now  been  founded 
by  the  cooperation,  in  the  first  instance,  of  the 
Faraday  Society,  the  Optical  Society  and  the 
Physical  Society  of  London,  while  the  Boyal 
Microscopical  Society  and  the  Eoentgen  So- 
ciety have  since  decided  to  participate.  In 
opening  the  proceedings,  the  first  presidents 
Sir  Eichard  Olazebrook,  said  that  the  work  of 
the  physicist  w;ould  become  more  and  more 
impoxtant  in  the  future,  hoth  in  pure  and  ap- 
plied science,  and  one  of  the  aims  of  the  insti- 
tute was  to  accelerate  a  recognition  of  the 
physicist's  position  and  value.  Many  develop- 
ments in  physics  had  been  of  vital  importance 
during  the  war,  but  men  who  had  done  im- 
portant work  as  physicists  could  only  he  g^iven 
an  official  status  in  some  cases  by  being  termed 
research  chemists.  He  added  that  the  mem- 
bership of  the  institute  was  already  about  300, 
and  comprised  most  of  the  leaders  in  physical 
science.  Sir  J.  J.  Thomson,  who,  it  was  stated, 
was  willing  to  be  nominated  as  president  for 
the  next  year,  gave  a  brief  address.  He  said 
that  to  one  who  r^arded  chemistry  as  a  brandi 
of  physics  it  was  rather  anomalous  that  hith- 
erto there  should  have  been  an  Institute  of 
Chemistry  and  not  an  Institute  of  Physics- 
He  had  been  a  student  of  physics  for  fifty 
years.  At  the  beginning  of  that  period  physics 
was  like  an  army  with  great  generals  but  few 
troops.  There  Were  at  that  time  perhaps  a 
dozen  laboratories  in  the  country.  Opportuni- 
ties multiplied  rapidly,  however,  and  students 
with  them,  and  salaries  also  increased  so  that 

iFrom  the  British  Medieal  Journal, 


physics  now  offered  to  every  competent  man  a 
livelihood  though  but  small  hope  of  a  fortune. 
To-day  the  demand  for  competent  physicists 
exceeded  the  supply.  Research  was  expensive 
for  the  student  and  for  the  university,  and  per- 
haps this  fact  was  not  sufficiently  recognised, 
although  more  money  was  available  for  re- 
search now  than  ever  before.  He  saw  no  di^KH 
sition  to  neglect  or  undervalue  pure  research, 
undertaken  without  any  thought  of  an  indus- 
trial application,  and  he  congratulated  the 
institute  on  representing  a  profession  which 
not  only  contributed  so  largely  in  yaiious  ways 
to  human  comfort,  but  aided  the  intellectual 
development  of  mankind.  The  Bight  Hon. 
A.  J.  Balfour  extended  a  cordial  welcome  to 
the  Institute.  He  had  been  greatly  surprised 
to  learn  that  there  was  not  already  in  existence 
an  institute  of  physics.  After  all,  physics  was 
the  most  fundamental  of  all  the  sciences. 
Whatever  a  man's  line  of  research  might  be, 
if  he  could  find  a  physical  explanation  for  the 
phenomena  he  was  examining,  then,  and  then 
only,  could  he  hope  for  something  like  finality 
in  his  investigation.  It  was  certainly  sur- 
prising that  in  this  country,  which  had  not 
lagged  behind  any  country  in  the  world  in  the 
greait  advances  it  had  made  in  regard  to  the 
physical  knowledge  of  the  universe,  they  had 
not  had  an  institute  of  physics  before  now. 

THE    BOSTON    IfBBTINO    OP    THB    AMERICAN 
MEDICAL   ASSOCIATION 

The  seventy-second  annual  session  of  the 
American  Medical  Association  will  be  held 
in  Boston,  Mass.,  June  6-10,  1921,  under 
the  presidency  of  Dr.  William  C.  Braisted. 
The  scientific  assembly  of  the  association 
will  open  with  the  general  meeting  to  he 
held  at  8:30  p.m.,  Tuesday,  June  7.  The 
Sections  will  meet  Wednesday,  Thursday,  and 
Friday,  June  8,  9  and  10  as  follows: 

Convening  at  9  a.m,,  the  Sections  on  Prac- 
tise of  Medicine;  Obstetrics,  Gynecology  and 
Abdominal  Surgery;  Laryngology,  Otology  and 
Rhinology;  Pathology  and  Physiology;  Sto- 
matology; Nervous  and  Mental  Diseases; 
Urology;  Preventive  Medicine  and  Public 
Health. 
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Convening  at  2  p.m.,  the  Sections  on  Sur- 
gery, General  and  Abdominal;  Ophthalmology; 
Diseases  of  Children;  Pharmaoology  and 
Therapeutics;  Dermatology  and  Syphilology; 
Orthopedic  Surgery;  Gastro-Enterology  and 
Proctology;  Miscellaneous. 

Among  the  foreign  guests  will  be:  Dr.  W. 
Blair  Bell,  Liverpool;  Dr.  H,  E.  G.  Boyle, 
London;  Dr.  Jacques  Calve,  Plage,  France; 
Sir  George  Lenthal  CheatUe,  London;  Dr. 
Walter  W,  Chipman,  Montreal;  Dr.  Pierre 
Janet,  Paris;  Sir  Bobert  Jones,  Liverpool; 
Professor  V.  Putti,  Bologna,  Italy;  Dr.  Rich- 
ard  G.  Rows  and  Lieutenant-Colonel  Henry 
Smith,  London;  Professor  Soubbotitch,  Bel- 
grade, Seii)ia ;  and  Drs.  M.  Turin  and  A.  Wid- 
mer,  Territet,  Switzerland. 

UUZ.  CURIE'S  VISIT  TO  THB  UNITED  STATES 

The  events  in  honor  of  Mme.  Curie  arranged 
for  last  week  were  carried  out  in  accordance 
with  liie  program.  On  Tuesday,  May  17,  she 
was  given  a  luncheon  in  New  York  by  the 
American  Chemical  Society,  the  American 
Electrochemical  Society,  the  Chemists  Club 
and  American  sections  of  the  Soci^t6  de 
Chimie  industrielle  and  the  Society  of  Chem- 
ical Industry.  Dr.  Edgar  F.  Smith  presided 
and  addresses  of  welcome  were  made  by  Dr. 
Robert  B.  Moore,  chief  chemist  of  the  Bu- 
reau of  Mines;  Dr.  Francis  Carter  Wood,  head 
of  the  Crocker  Cancer  Research  Laboratory 
of  Columbia  University ;  and  Professor  George 
B.  P^ram,  dean  of  the  Columbia  University 
School  of  Mines. 

In  the  evening  a  reception  in  honor  of  Mme. 
Curie  was  given  at  the  American  Museum  of 
Natural  Histoiy  by  the  New  York  Academy 
of  Sciences  and  the  New  York  Mineralogical 
Club,  at  which  Dr.  Michael  L  Pupin,  profes- 
sor of  electro-mechanics  at  Columbia  Uni- 
versity ;  Dr.  Robert  Abbe,  Dr.  George  F.  Kuns 
and  Professor  Alexander  H.  Phillips,  of 
Princeton  University,  made  addresses.  Mme. 
Curie's  election  as  an  honorary  fellow  of  the 
American  Museum  of  Natural  History  was 
announced  by  Dr.  Henry  Fairfield  Osborn. 

On  Wednesday  afternoon  the  American  As- 
sociation of  University  Women,  presided  over 


by  Mrs.  Edgerton  Parsons,  welcomed  Madame 
Curie  in  Carnegie  HalL  Dean  Ada  Com- 
stock,  of  Smith  College,  president  of  the  as- 
sociation, extended  a  welcome  on  behalf  of  the 
college  and  university  women  of  the  United 
States.  Addresses  were  made  by  Dr.  Florence 
Sabin,  professor  of  histology  at  the  Johns 
Hopkins  University,  and  Dr.  Alice  Hamilton, 
of  the  Harvard  Medical  SchooL  President 
Pendleton,  of  Wellesley  College,  announced 
the  award  to  Mme.  Curie  of  the  special  Ellen 
Richards  Research  Prize  of  $2,000. 

On  Thursday  evening,  at  a  dinner  given  in 
her  honor  by  the  National  Institute  of  Social 
Science,  the  gold  medal  of  the  society  was 
presented  by  Dr.  Henry  Fairfield  O^bom,  who 
read  the  presentation  address  of  Yiceipresi- 
dent  Coolidge,  who  was  absent  on  account  of 
illness. 

The  gram  of  radium  valued  at  $120,000,  a 
gift  from  the  women  of  America,  was  presented 
to  Mma  Curie  by  President  Harding  on  May 
20.  M.  Jusserand,  the  French  Ambassador, 
made  a  brief  introduction.  After  the  pres- 
entation Mme.  Curie  responded  as  follows: 

I  oan  not  express  to  you  the  emotion  which 
fills  my  heart  in  this  moment.  You,  the  chief  of 
this  great  Beptiblic  of  the  United  States,  honor 
me  as  no  woman  has  ever  been  honored  in  America 
bef  orte.  The  destiny  of  a  nation  whose  women  can 
do  what  year  countrywomen  do  to-day  throogh 
you,  Mr.  President,  is  sure  and  safe.  It  gives  mo 
confidence  in  the  destiny  of  democracy. 

I  accept  this.rarQ  gift,  Mr.  President,  with  the 
hope  that  I'  may  make  it  serve  mankind.  I  thank 
your  countrywomen  in  the  name  of  France.  I 
thank  them  in  the  name  of  humanity  which  we 
all  wish. so  much  to  make  happier.  I  love  you  all, 
my  American  friends,  very  much. 

In  the  evening  at  a  meeting  held  under  the 
auspices  of  the  U.  S.  National  Museum,  pre- 
sided over  by  Dr.  Charles  D.  Walcott,  of  the 
Smithsonian  Institution,  Miss  Julia  Lathrop 
extended  to  Mme.  Curie  greetings  on  behalf 
of  the  scientific  men  and  women  of  Washing- 
ton and  Dr.  Bobert  A.  Millikan,  of  the  Uni- 
versity of  Chicago,  gave  an  address  on  radium, 
describing  the  researches  that  led  to  its  isola- 
tion by  Mme.  Curie.     On  the  following  day 
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"M'me,  Curie  set  in  motion  the  machinery  of  the 
new  low  temperature  laboratory  of  the  Bureau 
of  Minefly  whieh  is  dedicated  to  her. 

The  dogrree  of  LL.D.  has  been  conferred  on 
Kme.  Curie  by  Smith  College,  and  she  re- 
ceived the  same  degree  from  the  XJniyersity  of 
Pennsvylvania  at  a  special  ceremony  arranged 
in  her  honor  on  May  28.  The  Chicago  Sec- 
tion of  the  American  Chemical  Society  has 
awarded  to  her  the  WiUard  Gibbs  Medal  which 
will  be  presented  at  a  formal  banquet  on  June 
14. 


8CIENTIPIC  NOTES  AND  NBWS 

Dr.  Edward  Bennett  Bosa,  chief  physicist 
of  the  Bureau  of  Standards,  died  suddenly  on 
May  17,  aged  sixty  years. 

Professor  S.  C.  Fresoott,  the  acting  head 
of  the  department  of  biology  and  public  health 
at  the  Massachusetts  Institute  of  Technology^ 
has  sent  a  letter  to  the  former  students  of  the 
late  Professor  W.  T.  Sedgwick  inforaning  them 
of  the  establishment  of  a  William  T.  Sedg- 
wick Memorial  Fund  and  asking  for  contribu- 
tions of  from  five  to  one  hundred  dollars.  The 
income  of  the  fund  will  go  to  Mrs.  Sedgwick 
during  her  life,  after  which  the  principal  will 
go  into  the  funds  of  the  institute  where  it 
will  probably  be  used  to  establish  a  memorial 
professorship  or  some  other  project  to  en* 
oourage  public  health  teaching  and  general 
sanitation. 

PREsmsNTS  of  state  academies  of  sdence 
have  been  elected  as  follows:  Professor  J.  C. 
Jensen,  XJniyersity  of  Nebraska,  of  the  Ne- 
braska Academy  of  Science;  Dr.  D.  W.  More- 
house, of  Drake  TTniversity,  of  ihe  Iowa 
Academy  of  Science;  and  Dr.  Frank  L.  West, 
of  the  Utah  Agricultural  College,  of  the  Utah 
Academy  of  Sciences. 

Dr.  F.  B.  Sumner,  of  the  Scripps  Biological 
Institution,  at  La  Jolla,  has  been  elected  presi- 
dent of  the  San  Jacinto  Section  of  the  West- 
em  Society  of  Naturalists. 

Professor  August  Erogh,  professor  of 
physiology  in  the  University  of  Copenhagen, 
recently  awarded  the  Nobel  Prize,  and  Dr. 


Clemens  von  Pirquet,  professor  of  children's 
diseases  in  the  TTniversity  of  Vienna,  have 
been  appointed  SiUiman  lecturers  at  Tale 
University.  Dr.  Krogh's  lectures  will  be  con- 
nected with  his  recent  work  on  the  physiology 
of  capillaries,  and  those  of  Dr.  von  Pirquet 
on  undernutrition,  with  reference  to  tuber- 
culosis in  children  and  its  treatment. 

A  NUMBER  of  engineers  of  the  United  States 
will  hold  a  joint  meeting  with  British  engi- 
neers in  London  in  July.  The  American  en- 
gineers will  present  Sir  Bobert  Hadfield  on 
June  29  with  the  John  Frits  medal,  awarded 
to  him  in  recognition  of  his  invention  of  man- 
ganese steeL 

We  learn  from  Naiure  that  Mr.  J.  E.  Sears, 
Jr.,  has  been  appointed  deputy  warden  of  the 
standards  in  succession  to  Major  P.  A.  Mac- 
Mahon,  who  has  retired  under  the  age-limit 
Mr.  Sears  is  superintendent  of  the  metrology 
department  at  the  National  Physical  Labora- 
tory, and  will  continue  to  hold  this  post  in 
addition  to  that  at  the  Standards  Department 
of  the  Board  of  Trade. 

,  In  recognition  of  the  successful  laboratory 
research  accomplished  by  Dr.  Esmond  R 
Long,  of  the  department  of  pathology  at  the 
University  of  Chicago,  on  "  The  fundamental 
problems  in  the  nutrition  of  the  tuberde  ba- 
cillus,'' the  National  Tuberculosis  Association, 
with  headquarters  in  New  Yozk,  has  appro- 
priated $4,000  for  the  further  pioseoution  by 
Dr.  Long  of  this  work. 

Professor  W.  H.  Stevenson,  head  of  the 
department  of  farm  crops  and  soils  in  the  Iowa 
State  College  and  chief  in  agronomy  and  vice- 
director  of  the  Iowa  Agricultural  Experiment 
Station,  has  been  granted  a  year's  leave  of  ab- 
sence to  accept  an  appointment  as  the  repre- 
sentative of  tiie  United  States  on  the  Perma- 
nent Committee  of  the  International  Institute 
of  Agriculture  at  Bome,  to  succeed  Dean  Tho- 
mas F.  Hunt»  of  the  University  of  California. 
Dr.  P.  E.  Brown  will  be  the  acting  head  of 
the  department  in  Professor  Stevenson's  ab- 
sence. 
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Dr.  Maurioe  H.  Oiyens  lias  resigned  as  chief 
of  the  department  of  biochemistry  in  the  re- 
seardi  laboratories  of  the  Western  Fennsjl- 
vania  Hospital,  Pittsburgh,  Pa* 

MomusuB  BtEUL,  professor  in  the  Paris 
School  of  Pharma<7,  has  been  elected  a  vice- 
president  and  president  for  1922  of  the  Paris 
Academy  of  Medicine  to  fiU  the  vacanoy  caused 
by  the  death  of  2L  Bourqudot  Professor 
B6nal  has  been  a  member  of  the  Academy  of 
Medicine  since  1907,  and  was  lately  elected  a 
member  of  the  Academy  of  Sciences. 

The  Council  of  the  Institution  of  Oivil 
Engineers  has  made  the  following  awards  for 
papers  read  and  discussed  during  liie  session 
1920-21:  A  Telford  gold  medal  and  a  Telford 
premium  to  Mr.  George  EUson  (London); 
Telford  gold  medals  to  Sir  Murdoch  Mac- 
Donald  (Oairo)  and  Dr.  T.  E.  Stanton  (Ted- 
dington) ;  a  Oeoige  Stet^enson  gold  medal  to 
Mr.  R  O.  0.  Batson  (Teddington) ;  a  Watt 
gold  medal  to  Mr.  S.  A.  Main  (Sheffield) ;  and 
Telford  premiums  to  Mr.  Algernon  Peake 
(Sydney,  K  S.  W.),  Mr.  L.  H.  Larmuth 
(London),  Mr.  H.  E.  Hurst  (Cairo),  Professor 
T.  B,  Abell  (Liverpool),  and  Mr.  Percy  AHan 
(Sydn^,  N.  S.  W.). 

Thb  observatory  founded  in  1918  by  Sir 
Norman  Lockyer  and  Lieutenant-Colonel  F. 
K  McClean  on  Salcombe  Hill,  above  Sid- 
moulh,  is  henceforth  to  be  called  ''The  Nor- 
man Lodcyer  Observatory.'*  It  is  proposed  to 
place  in  the  observatory  a  portrait  of  Sir 
Noiman  Lockyer,  in  the  shape  of  a  medallion, 
to  be  executed  by  Sir  Hamo  Tfaomycroft. 

It  is  announced  in  Nature  tiiat  the  annual 
meeting  pf  the  British  Medical  Association 
will  be  held  at  Newcastle-upon-Tyne  on  July 
15-28,  under  the  presidency  of  Professor  David 
Drummond.  On  the  occasion  of  the  presi- 
dent's address  on  July  19  the  gold  medal  of 
the  association  will  be  presented  to  Sir  Dawson 
Williams,  editor  of  the  British  Medical  Jour- 
nal since  1898,  in  recognition  of  his  distin- 
guished services  to  the  association  and  the 
medical  profession.  In  connection  with  the 
annual  meeting  in  1922,  to  be  held  at  Glasgow, 
Sir  William  Macewen,  Begins  professor  of  sur- 


gery in  the  TJniversity  of  Olasgow,  is  an- 
nounced as  president-elect  The  council  of  the 
association  has  reconmiended  that  the  annual 
meeting  in  1928  be  held  at  Portsmouth. 


UNIVERSITY   AND   EDUCATIONAL 
NEWS 

The  (Tonnecticut  legislature  is  being  asked 
for  $625,000  for  the  State  College,  of  which 
$400,000  is  for  a  new  science  building  for  the 
chemical,  botanical,  physics,  and  bacteriolog- 
ical departments.  The  remainder  is  for  main- 
tenance during  the  ensuing  biennium,  and 
would  be  an  increase  from  $150,000. 

Thk  University  of  Virginia  has  received 
the  promise  of  a  gift  of  $100,000  from  the 
Carnegie  Corporation  of  New  York  on  con- 
dition that  the  money  shall  be  used  for  the 
purposes  of  permanent  endowment,  and  that 
it  diall  be  payable  after  there  has  been  raised 
not  less  than  $500,000  for  permanent  endow- 
ment from  other  sources. 

Pbofbsbob  Paul  H.  M.-P.  Brinton,  head  of 
the  department  of  chemistry  at  the  University 
of  Arizona,  has  accepted  appointment  as  pro- 
fessor of  analytical  chemistiy  in  the  school  of 
chemistry  at  tibe  University  of  Minnesota. 

Dr.  Chablbb  F.  Bbooks,  of  the  U.  S.  Wea- 
ther Bureau,  has  been  appointed  associate  pro- 
fessor of  meteorology  and  climatology  at 
Clark  University* 

Dr.  Mbtkr  Sous-Coren  has  been  appointed 
assistant  professor  of  internal  medicine  in  the 
Ghraduate  School  of  Medicine  of  the  Uni- 
versity of  Pennsylvania. 

Dr.  Klotz,  of  the  chair  of  pathologic  anat- 
omy at  the  University  of  Pittsburgh,  has  ac- 
cepted a  call  to  -Aie  similar  chair  at  Sao  Paulo. 


DISCUSSION  AND   CORRESPONDENCE 
PRIIIXTIVS  NOTIONS  OF  LIGHT 

Belativb  to  Mr.  Barton's  ''astonishment" 
(SoDENOi,  April  li5,  page  864)  that  certain 
South  American  Indians  do  not  recognize  the 
sun  as  the  source  of  daylight  and  his  previous 
opinion  that  the  Hibemicism, 
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Long  life  to  tbe  moon  for  a  doar  noble  eratnr 
VThkih  serves  for  lamplight  all  night  in  the  dark, 
"While  the  son  onlj  ehines  in  the  daj  which  by 

natnr 
Wants  no  light  at  all  ae  ye  all  may  remark. 

was  merely  a  "  manufactured  story "  without 
antecedent,  it  seems  pertinent  to  remark  that 
this  idea  of  the  independence  of  daylight  and 
the  sun  is  of  great  antiquity  and  somewhat 
common  in  early  civilization. 

For  example,  in  the  Hebrew  story  of  crea- 
tion we  find: 

.  .  :  God  said,  Let  there  be  laght:  and  there  was 
nght.  And  God  saw  the  light,  tiiat  it  was  good; 
and  God  divided  the  light  from  the  darkness. 
And  God  called  the  light  day,  and  the  darkness 
he  called  night  And  the  evening  and  the  morning 
were  the  first  day.    (Genesis  I.,  3^.) 

On  the  second  day  God  created  the  land  and 
water  and  on  the  third  day  the  flora.  Not 
until  the  fourth  day  did  Ood  create  the  sun 
(Genesis  I.,  14-18)  "to  divide  the  day  from 
the  night,"  "  to  he  for  a  sign/'  "  to  rule  the 
day  "  and  incidentally  "  to  give  light  upon  the 
earth."  Also,  God  set  the  "lesser  light  (the 
moon)  to  rule  the  night."  It  also  gave  light 
upon  the  eardi.  Evidently,  the  "Irishman's 
astronomy  "  and  that  of  the  South  American 
Indians  are  in  strict  and  complete  accord  with 
the  concepts  of  the  author  of  Genesis.  Quite 
clearly,  the  day  was  light  before  the  sun  was 
set  to  "  rule "  it,  hut  the  night  was  daik  be- 
fore the  moon  lighted  it.  It  is  not  to  be 
presumed  that  we  can  attribute  any  Irisdi  wit 
to  the  author  of  Genesis,  but  it  may  be  that 
the  Irishman  was  a  good  orthodox  churchman 
and,  in  common  with  many  others,  accepted 
the  scripture  as  his  authority  in  science. 
However,  the  Indians'  concept  must  have  been 
of  indei>endent  origin. 

Seriously,  does  it  not  appear  tiiat  the  an- 
cients, even  in  a  high  d^n^ee  of  civilization, 
had  only  very  vague  and  confused  ideas  of  the 
relation  between  Ught  and  the  sunt 

Simple  as  it  may  appear  to  ns  to  regard  a  lu- 
minous body  as  the  source  of  some  infinenoe,  which, 
acting  on  the  eye,  excites  the  sense  of  sifi^t,  much 
doubt  appears  to  have  existed  among  those  who 


•first  investigated  the  sabjeet  aa  to  whether  ob- 
jects become  visible  by  means  of  something  emitted 
by  them,  or  by  means  of  something  issuing  from 
the  eye  of  the  speetator.i 

Some  of  the  Gre^s  conceived  vision  as  due 
to  something  (light?)  projected  from  the  eye. 

They  all  [some  of  the  Greeks]  had  a  confused 
notion  that  as  we  may  feel  bodies  at  a  distaaee  by 
means  of  a  rod,  so  the  eye  may  perceive  them 
by  the  intervention  of  Mght.  It  is  very  remark- 
able that  this  strange  hypothesis  held  ground  for 
many  centuries,  and  little  or  no  progress  was  made 
in  the  subject  till  it  was  established  on  the  au- 
thority of  Alhasen  ...  in  the^  eleventh  century 
A,  D.,  that  the  cause  of  vision  proeeeds  from  the 
object  and  not  from  the  eye.s 

Aristotle  maintained  that  light  was  not  an 
emission  from  any  source,  but  a  mere  quality 
of  a  medium^  This  concept  i^ppears  to  be  in 
substantial  accord  with  the  first  light  of  the 
author  of  Genesis. 

In  spite  of  the  existence  of  sun  worship 
among  many  savages,  it  appears  that  our 
everyday  commonplace  concept  of  the  sun  as 
the  primary  source  of  light  is  of  very  recent 
origin  among  civilized  peoples,  and  no  aston- 
ishment need  be  occasioned  by  finding  savages 
who  have  not  grasped  it. 

iRwm  G.  Pribst 

Washington,  D.  C, 
April  20,  1921 

A  SECTION  OP  THB  AMERICAN  ASSOCIATION 
ON    THB    HISTORY    OP    SCIENCE 

To  THB  Editor  op  Scubnob:  As  one  of  a 
group  interested  in  the  formation  of  a  section 
on  the  history  of  science,  I  would  venture  to 
suggest  that  the  inclusive  nature  of  the  desig- 
nation— ^History  of  Science — ^is  well  illus- 
trated by  the  use  of  the  word  ^'science"  by 
the  parent  organization.  Surely  a  section  has 
the  same  right  to  include  historical,  philo- 
logrical,  and  other  sciences,  which  touch  the 
history  of  science  under  the  designation- 
History  of  Science — ^as  the  parent  organiza- 
tion has  in  its  use  of  the  term.  The  history 
of  science  touches  diverse  fields,  and  as  this 

1  Preston,  Theory  of  Light,  3rd  Ed.,  p.  2. 

2  Preston,  p.  5. 
»  Preston,  p.  4. 
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subject  becomes  more  intensely  pursued  in 
American  UniTersities  the  contact  with  philolr 
ogy,  anthropology,  history,  and  allied  subjects 
will  increasa  To  group  ''  philological  sci- 
ence'' with  '^history  of  science"  ia  abso- 
lutely  unnatural;  it  has  an  implicatibn,  ap« 
parendy,  that  the  history  of  science  is  to  be 
studied  from  the  lAiilological  standpoint.  No 
one  would  question  that  philology  does  fre- 
quently contribute,  but  it  can  hiurdly  be  said 
to  repMedt  a  fundamental  method  in  the 
history  of  science. 

History  of  science^  using  science  with  the 
inclusive  meaning  as  in  the  title  A.  A.  A.  S., 
is  surely  the  proper  name  for  the  new  section 
now  under  way. 

Louis  0.  Earpinskl 


SCIENTIFIC  BOOKS 

The  Crisis  of  the  Naval  War.  By  Admiral  of 
the  Fleet,  Yisoount  Jellioob  or  Soapa, 
G.CB.,  O.M.,  G.C.V.O.  259  pages;  8  pktes, 
6  charts  and  appendices.  Geoige  Doran  Go. 
1921. 

This  is  a  companion  yolume  to  Admiral 
Jelliooe's  "The  Grand  Fleet,  1914r-1916^ 
which  i^as  reviewed  in  these  columns.^  The 
meeting  in  battle  of  the  fleets  of  Great  Britain 
and  Germany  was  in  its  essence,  a  try-out  of 
scientific  methods  of  annihilation,  aa  developed 
by  the  leading  scientific  nations  of  the'  world. 
It  was  said  of  the  earlier  volume  that  the  book 
might  aptly  carry  as  a  sub-title  "Science 
Afloat  up  to  1916.*" 

The  present  volume  gives  developments  dur- 
ing 1917.  It  is  not  the  story  of  a  great  fight 
like  Jutland;  but  of  undersea  warfare,  in 
which  the  submarine,  like  an  assassin,  struck 
from  behind  or  below.  Warfare  on  the  sea  had' 
changed  materially;  and  battleships  needed 
screening  from  torpedo  and  mine,  equally 
with  transport  and  merchantman.  One  may 
well  ask  at  this  point,  "Was  Jutland"  (in 
some  respects  the  greatest  naval  ba/ttle  ever 
fought;  but  on  the  whole  the  least  decisive  and 
most    unsatisfactory)    "the    last    great    sea 

1  SonwOT,  N.  S.,  VoL  L.,  No.  1279,  pp.  21-23, 
July  4,  1919. 


fight?"  It  seems  likely;  and  the  long  line 
from  Sakmis  down,  draws  to  an  end.  The  de- 
cisive conflicts  of  the  future  will  be  fought  by 
aerial  squadrons. 

The  present  volume  contains  12  chapters. 
The  first  deals  with  Admiralty  organization 
and  tells  of  the  changes  made  in  1917.  The 
Admiral  believes  that  specialists  (which  means 
scientific  experts)  should  be  part  of  the  staff, 
not  just  attached. 

He  says: 

In  the  Army  there  is,  except  in  regard  to  artil- 
lery, little  speeialiaation.  The  training  reeeived. 
by  aa  oflleer  of  any  of  the  fighting  branehes  of  the 
Amy  at  the  Staff  College  may  fit  him  to  assist  in 
the  planning  and  ezaeution  of  operations,  provided 
due  regard  is  -ptM  to  questions  of  snpply,  trans- 
port, housing,  etc.    This  is  not  so  in  the  Na^. 

He  proceeds  to  show  that  naval  officers  are 
quite  a  different  order  of*  being*  from  land 
officers.  Further  discussion  of  this  view  may 
be  omitted  here.  But  Hhe  Admiral  preaches 
sound  gospel,  so  far  as  men  of  science  are  con- 
cerned, when  he  says: 

•Human  nature  being,  what  it  Ib,  the  safest  pro- 
oedure  is  to  plaee  the  specialist  officer,  where  his 
voice  fnwt  be  heard,  that  is,  give  hini  a  position  on 
the  staff. 

Some  rather  forceful  remarks  follow  to  the 
effect  that  various  divisions  are  not  to  work 
in  water-tight  compartments,  but  must  be  in 
close  touch  with  one  another. 

We  notice  that  in  the  Admiralty  reorgani- 
zation^ 

The   well-known  electrical  consulting  engineer- 
.     .  has  consented  to  serye  as  director  of  Experi- 
ments and  Besearehy  at  the  Admiralty — unpaid. 
We  italicize  one  word  and  refrain  from  com- 
ment. 

Chapter  IL  grives  the  general  features  of 
the  Submarine  Campaign  in  the  early  part  of 
1917.  We  are  let  in  on  certain  state  secrets; 
sucb  as, 

'' Experienced  British  officers  aware  of  the  ex- 
tent of  tlie  German  submarine  building  program, 
and  above  all  aware  of  the  shadowy  nature  of  our 
existing  means  of  defense  against  such  a  form  of 
warfare"  reiUized  that  the  Allies  ''were  faced 
with  a  situation  fraught  with  the  very  gravest 
possibilities." 
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Thpougliout  the  chapter  and  also  in  later 
chapters  we  are  given  clearly  to  undsratand 
that  the  enemy  aubmarine  campaign  warn  the 
grayeet  peril  which  ever  threatened  Oreat 
Britain. 

Chapter  IIL  telle  of  Anti-Siibmarine  Opera- 
tions; and  while  the  volume  lacks  a  dra- 
matic dimaZy  like  Jutland,  the  reader  whose 
Uood  runs  faster  becauee  of  heioio  deedi^  can 
find  in  this  chapter  stirring  records  of  courage 
and  defiance  to  the  end,  by  the  officers  and  men 
on  decoy  ships,  drifters,  trawlers  and  mine- 
sweepers. 

Chapter  IV.  doooiibes  the  Introduction  of 
the  Convoy  System.  There  were  not  enough 
deatruyers  to  give  adequate  pinieetion.  Be- 
queste  for  protection  came  from  every  quar- 
ter, but  ^the  vessels  wanted  did  not  exist'' 
At  the  end  of  February,  1017,  the  enemy  bad 
180  suibmari&ee  of  all  l^pee  in  home  waters 
and  20  in  the  Mediterranean. 

A  very  serious  situation  followed  the  unk- 
ing of  eo  many  tankers  or  fuel  oil  Jbip§. 
These  vessels  of  great  length  and  slow  speed 
presented  the  earnest  of  targets  for  a  toipedo 
from  a  submerged  submarina  The  reserve  of 
oil  became  eo  perilously  low  that  directions 
were  issued  limiting  the  speed  of  warships 
burning  oiL 

Other  chapters  describe  the  effect  of  the 
entry  of  the  United  States,  the  Patrol  Craft 
and  Minesweeping,  Production  at  the  Admir- 
alty— and  the  Future. 

The  impression  left  on  lihe  reader  is  that  the 
big  fleets,  big  guns  and  big  ships  were  to  a 
certain  degree  side^acked;  aiud  that  the 
smaller  units  did  most  of  the  work  and  were 
the  effective  factors  in  winning  the  war.  The 
Admiral  clearly  indicates  this  in  an  eloquent 
passage  on  page  188. 

I  regret  very  deeply  that  in  spite  of  a  strong 
desire  to  undertake  the  task,  I  have  neither  the 
information  nor  the  literary  ability  to  do  joftiee 
to  the  many  deeds  of  individual  gallantry,  self- 
saeriilee  and  resource  performed  by  the  splendid 
officers  and  men  who  manned  the  small  craft.  No 
words  of  mine  can  adequately  oonv^  the  intense 
admdiation  which  I  felt  and  which  I  ksiow  was 
ahared  by  the  whole  Navy  for  the  manner  in  which 


th^  arduous  and  perilous  work  was  carried  oat. 
These  fine  seamen  though  quite  strange  to  the 
hasardous  work  which  they  were  called  upon  to 
undertake  quSekly  aeeuetomed  themselves  to  their 
new  duties;  and  the  Natioa  ahould  ever  be  faQ  of 
gratitude  that  it  bred  sodi  a  raoe  of  hardy,  akil* 
f ul  and  eourafsoQs  men  as  these  who  took  so 
great  a  pari  in  def  eaithig  tlie  greatest  meaaee  with 
which  the  Bmpire  has  ever  been  faeedi 

The  references  to  the  American  Kavy,  and 
in  particular  to  Admiral  Sime^  are  most  com- 
plimentary. The  laying  of  the  mine  barrage 
from  SootlaDd  to  Norway  indicates  how  far 
modem  warfare  at  sea  has  changed  since  Ibe 
days  when  Captain  ICahan  wrote  his  treatise 
on  ''  Sea  Power.'' 

.  In  the  future^  the  seaplane^  greatly  devel- 
oped of  oouree  from  its  present  stagey  will  be 
the  effective  unit,  both  in  offense  and  defense. 
With  perhaps  more  truth  the  words  of  liie 
Admiral  regarding  specialised  training  will 
hold  for  officers  of  the  Air  Service. 

Alexandib  MoAnn 

DUeaset    of   Economic   Plants.    By    F.    L 

Stetsns.    New  York,  The  Macmillan  Oom* 

pany. 

This  is  a  revised  edition  of  a  former  work 
under  the  sAme  title  by  Stevens  and  HalL 
It  will  be  welcomed  not  only  by  the  pro- 
fessional botanists^  but  also  by  a  very  large 
number  of  teachers,  county  farm  demon- 
strators and  others  who  are  finding  plant 
pathology  a  subject  of  increasing  interest  and 
importance.  The  importance  of  plant  diseases 
and  the  very  rapid  progress  of  plant  pathology 
makes  frequent  revision  of  a  work  of  this 
kind  imperativa  The  general  plan  of  the 
work  is  very  similar  to  the  original  edition 
but  is  somewhat  enlarged  and  has  been 
brought  up  to  date.  The  author  paya  a 
pleasing  tribute  to  our  American  workers  by 
inserting  the  pictures  of  Farlow,  Burrill* 
Halsted,  Bessey,  Atkinson  and  E.  F.  Smith, 
who  are  so  well  known  to  all  students  of 
mycology  and  plant  pathology. 

The  discussions  are  arranged  with  reference 
to  the  crops  on  which  the  diseases  occur.  The 
diseases  are  grouped  mostly  with  reference  to 
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the  crops  on  which  thcgr  occur  and  are  sab- 
divided  into  diseases  of  major  and  minor 
importance.  This  arrangement  is  especially 
fierviceable  to  those  who  are  not  specialists  on 
plant  diseases.  The  descriptions  of  the  symp- 
toms are  brief ,  clear  and  yery  readable.  There 
is  no  attempt  whatever  to  discuss  the  organ- 
isms whidi  are  the  causes  of  these  diseases 
but  references  are  given  to  some  of  the  more 
important  publications.  Each  disease  is  deug- 
nated  by  its  common  name;  the  scientific 
name  for  both  the  imperfect  and  the  perfect 
stages^  where  known,  are  placed  in  paren- 
thesis. The  book  also  contains  chapters  on 
the  history  of  the  subject^  damages  due  to 
plant  diseases*  prevention  and  oore^  general 
diseases  whidi  attadc  a  large  number  of 
erope»  fungieides  and  soil  disinfection.  The 
chapter  on  cost  of  spraying  whidi  was  in  the 
first  edition  is  very  properly  omitted  since 
this  is  a  varying  factor  dependent  on  cost  of 
materials  and  labor. 

The  work  is  intended  primarily  as  a  test- 
book  and  it  will  prove  of  great  service  to  all 
teachers  of  plant  pathology.  Possibly  its 
greatest  value  lies  in  the  brief,  dear  descrip- 
tions which  are  of  such  great  importance  in 
making  diagnoses  of  diseases  in  the  field.  The 
student  of  mycology  will  also  find  it  an 
important  supplement  for  his  work  on  eco- 
nomic forms.  The  horticulturists,  nursery- 
men, county  farm  demonstrators*  progressive 
farmers  and  in  fact  all  others  who  are 
interested  in  the  applications  of  agriculture 
will  find  it  an  extremely  useful  reference 
book. 

The  mechanical  make-up  of  the  work  is 
good  except  for  the  crowded  arrangement  of 
the  bibliography  which  would  lead  any  one 
who  uses  it  to  fearlhat  the  supply  of  paper 
is  exhausted. 

MsL  T.  Cook 

,     KXW  JXBSXT  AOBICVLTUajLL 

EzpxBiMXNT  Station 


SPECIAL  ARTICLES 

THB  T-CHROMOSOIIB  IN  If  AMIIALS 

Ths  majorily  of  workers  on  mammalian 
spermatogenesis  have  described  the  sex-chro- 


mosome as  beiDg  of  the  X-0  type  but  recent 
investigations  in  this  field  by  the  author  in- 
dicate that  the  X-Y  type  of  chromosome  may 
be  more  common  than  is  generally  thought. 

In  the  opossum,^  an  animal  for  which  the 
Z-0  type  of  seK-<3hromosome  has  been  de- 
scribed, the  writer  finds  a  lypical  X-Y  sex* 
chromosome  complex.  Both  die  X  and  Y  com- 
ponents may  be  recognised  in  spermatogonial 
and  sQmatic  divisions  because  of  their  dis- 
tinctive siea  In  the  first  maturation  division 
the  X  and  Y  elements  segregate  apart  to 
opposite  poles  of  the  cell,  and  in  the  second 
maturation  division  both  divide  equationally. 
Hence  half  of  the  sperm  carry  an  X  and  half 
carry  a  Y  chromosoma 

The  diploid  chromosome  number  for  both 
the  male  and  female  opossum  is  22,  and  not 
17  or  24  as  concluded  by  previous  investi- 
gators. 

In  the  testes  of  both  the  white  man  and  the 
negro  I  have  found  in  the  first  spermatocytes 
a  chromoBcnne  pair  which  is  similar  in  appear- 
ance and  behavior  to  the  X-Y  chromosome  of 
the  opossum.  The  two  members  of  this  piur, 
in  the  human,  representing  the  X  and  Y 
components,  are  unequal  in  size;  they  segre- 
gate apart  in  the  first  maturation  division  just 
as  in  the  case  of  the  opossunL 

It  will  be  of  general  interest  to  biologists 
to  know  that  the  diploid  number  of  chromo- 
somes for  man  is  very  dose  to  the  number 
(47)  given  by  Winiwarter.^  In  my  own 
material  the  counts  range  frcnn  45  to  48  ap- 
parent chromosomes,  although  in  the  clearest 
equatorial  plates  so  far  studied  only  46  chro* 
mosomes  have  been  found.  Before  a  final 
conclusion  is  made  on  the  exact  number  it  is 
desired  to  make  a  careful  study  of  a  large 
number  of  division  plates.  There  can  be 
absolutely  no  question,  however,  but  that  the 
diploid  number  of  chromosomes  for  both  the 
white  man  and  the  negro  falls  between  45  and 
48.    With  the  X-Y  type  of  sex-chromosome  we 

1  The  writer's  work  now  in  prefls. 
s  Wininrsrter,   H.   von,   1912^   AreK.   d$  Biol,, 
Vol.  27, 
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may  expect  an  even  nun^r,  that  is,  either  46 
or  48. 

My  material  to  date  includes  the  testes  of 
one  white  man  and  of  two  negroes.  All  indi- 
yiduals  were  castrated  because  of  self  abuse, 
at  one  of  the  Texas  state  institutions.  The 
testes  were  removed  with  the  use  of  local 
ansQsthetics  and  immediately  preserved  in 
Bouin's  fluid,  to  which  chromic  acid  and  urea 
had  been  added.  In  less  than  a  minute  after 
removal  from  the  body  the  germ-cells  were 
being  bathed  in  the  fixin^r  fluid.  The  preser- 
vation thus  obtained  is  very  satisfactory. 

In  view  of  the  uncertainty  which  has  ex- 
isted regarding  the  chromosome  number  in 
man,  the  author  will  gladly  send  samples  of 
this  human  material  to  any  experienced 
oytologist  in  order  that  the  latter  may  verify 
for  himself  the  correctness  of  the  chromosome 
counts  given.  The  complete  spermatogenesis 
of  man  is  being. reworked  by. the  writer  at  the 
present  time  and  his  results  will  be  published 
in  the  near  future. 

Theophilus  S.  Painter 

UniVbbsity  or  Texas/ 
Austin,  Texas 

THE   ROCHESTER   MEETING   OF   THE 
AMERICAN   CHEMICAL   SOCIETY 

The  sixty-first  general  meeting  of  the 
American  Chemical  Society  was  held  at 
Rochester,  N.  Y.,  from  April  25  to  April  29, 
inclusive.  The  council  meeting  was  held  on 
April  25,  the  general  meeting  on  the  morning 
and  afternoon  of  the  twenty-sixth,  divisional 
meetings  all  day  Wednesday  and  Thursday, 
and  excursions  on  Friday.  Full  details  of  the 
meeting  and  pro^^am  will  be  found  in  the 
Kay  issue  of  the  Journal  of  Industrial  and 
Engineering  Chemistry,  The  registration  was 
1,139,  and  1,270  sat  down  to  dinner  at  the  good 
fellowship  meeting. 

General  public  addresses  were  given  by 
Senator  James  W.  Wadsworth,  Jr.,  on  "  Some 
Problems  of  National  Defense,"  and  by  Con- 
gressman Nicholas  Longworth,  on  ^'The 
American  Chemical  Industry  and  its  Need  for 
Encouragement  and  Protection."    At  t^e  gen- 


eral business  meeting  held  Tuesday  morning, 
April  26,  Charles  F.  Chandler  and  William  H. 
Nichols  were  unanimously  elected  honorary 
members  of  the  society.  The  chief  public  ad- 
dress was  given  at  Convention  HaU  on  Wed- 
nesday evening,  April  27,  by  Charles  F. 
Chandler,  on  "Chemistry  in  the  United 
States."  At  the  general  meeting  on  Tuesday 
afternoon,  the  following  general  papers  were 
presented: 

^'Ammoao  carbonic  odds,"  by  E.  C.  Franklin. 

"The  meaaupement  of  color,"  by  C.  E,  K. 
Mees. 

"Blue  eyes  and  blue  feathers,"  by  W.  D. 
Bancroft. 

"Surface  Films  as  PUwrtic  Solids,"  by  B.  B. 
Wilson. 

"The  relation  between  the  etability  and  the 
structure  of  molecules,'"  by  Irving  Langmuir. 

"lonixation  of  electrolytes,"  b^  G.  N.  Lewis. 

The  following  divisions  and  sections  met: 
Divisions  of  Agricultural  and  Food  Chemis- 
try, Biological  Chemistry,  Chemistry  of  Me- 
dicinal Products,  Dye  Chemistry,  Industrial 
and  Engineering  Chemistry,  Organic  Chem- 
istry, Physical  and  Inorganic  Chemistry,  Bub- 
ber  Chemistry,  and  Water,  Sewage  and  Sani- 
tation; Sections  of  Cellulose  Chemistry,  Pe- 
troleum Chemistry  and  Sugar  Chemistry  and 
Technology.  Further  details  of  their  meetings 
will  the  found  in  the  May  issue  of  the  Journal 
of  Industrial  and  Engineering  Chemistry. 

Tuesday  evening  was  given  up  to  dinners 
and  gatherings  of  various  colleges  and  frater- 
nities. On  Thursday  evening  the  good  fellow- 
ship meeting,  complimentary  to  the  members 
of  the  Rochester  Section,  consisted  of  a  din- 
ner in  the  Bausch  and  Lomb  dining  hall,  fol- 
lowed by  a  varied  and  interesting  program 
consisting  of  music,  vau<feville  entertainment, 
motion  pictures  of  the  convention  itself  and 
prominent  members  thereof,  and  a  film  shown 
for  the  first  time,  picturing  tiie  operations  of 
the  Eastman  Kodak  Company.  The  scientific 
program  was  the  most  extensive  ever  presented 
before  a  meeting  of  the  American  Chemical 
Society  and  consisted  of  280  impers. 

Charles  L.  Parsoks, 
8ecreia/ry 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

First  Avenue  and  Twenty-eighth  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y. 


(UeitemReierveUniveriity 

Scboolofmedlcltte 

Oniy  Medical  School  in  the  City 
of  Cieyeiand 

Admits  only  college  degree  students  and 
seniors  in  absentia. 

Excellent  laboratories  and  facilities  for 
research  and  advanced  work. 

Large  clinical  material.  Sole  medical 
control  of  Lakeside,  City »  Charity  and  Mater- 
nity Hospitals,  and  Babies  Dispensary. 
Clinical  Clerk  Services  and  individual  in- 
gtmction. 

Wide  choice  of  hospital  appointments  for 
all  graduates. 

Fifth  optional  year  leading  to  A.  M.  in 
Medicine. 

Vacation  courses  facilitating  transfer  of 
advanced  students. 

Session  opens  September  29,  1921,  closes 
June  15,  1922.    Tuition,  |250.00. 

For  catalogue,  information  and  appttcation 
blanks,  addrmss 

OK  Registrar  i3S3&9ift$tt0evclaMa 


Johns  Hopkiiis  University 

Medical  School 

Tkm  Medioal  School  li  an  InUgnl  Part  of  the  UnlTenltj  tmd 
U  la  olow  AttUsUon  with  th«  Johoi  Hopkins  Hon»ltal 

ADMISSION 

Guididctee  for  admiMion  must  be  giBdiiates  of  approTod 
colleges  or  scientific  achoola  with  at  leaat  two  Tear's  instruction, 
indndlng  laboratory  work,  in  Chemistry,  ana  one  year  each  in 
physics  and  bioIogT,  together  with  CTldence  of  a  reading  knowl- 
edge of  French  ana  German. 

Eaeh  class  is  limited  to  90  atudents,  men  and  women  being 
admitted  on  the  same  tenns.  JBxoept  in  unumal  circuimtances, 
OfpUeaUoM  for  admtuion  vitt  notoeeontidered  ofler  Jvly  ItL 

U  Tseaneies  oooor,  students  Atom  other  InttitntlonB  dedxlng 
adTsneed  standing  may  beadmitted  to  the  second  or  third  year 
prarided  ther  ralfill  sll  of  oar  requirements  and  present  e&- 
eqptlonal  qualifications. 

INSTRUCTION 

The  academic  year  begins  the  Tuesday  nearest  October  1  and 
doses  the  third  Tuesda/  in  June.  The  course  of  instructon, 
oemples  four  yesss  and  espeeial  em]>hasis  is  laid  npon  prtM»- 
tloBl  work  in  the  hOMntorlesb  In  the  wards  of  the  Hospital  and 
In  the  Dispensary. 

TUITION 

Ihe  ehaife  for  tnitloB  is  $280  per  annnm,  payable  in  thies 
Instalments.  There  are  no  extra  fees  except  for  rental  of  mioro- 
ioope,  certain  expensiTe  snppUes,  and  laboratory  breakage. 

The  annual  announoemeni  and  applloailon  blanks  may  ba 
Obtained  by  addressing  the 

Dean  of  the  Johns  Hopkins  Bledical  School 
Waahinffton  and  Monomcnt  Sta.        BALTIMORE,  MD^ 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  Tuesday.  June  6th,  and  ending  Thursday,  July 
10th,  a  oonrse  in  medical  diasnosia,  including  laboratory  exer^ 
dsee  in  clinical  pathology  and  demonstrations  in  pathological 
anatomy,  will  be  oflbreoT  The  course  will  be  limited  to  twenty 
students,  £m  f  100.  Applications  should  be  made  to  the  Dean's 
Ofllee. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{JSetmbliMhed  in  1834) 

ADM1S6ION:  All  students  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  ( General  and  Organic),  Phyaica  and 
Biology,  with  their  laboratories,  and  at  leaat 
one  year  in  Biiglish  and  one  year  in  a  modem 
foreign  language. 


OOMKINBD  COUBSBS:  Premedicaloomeof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  d^ee  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  mdmitted  to  all  Scboola  of  the 
College  of  Medicine 

For  bulletins  and  all  other  information,  addrcaa 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  Le. 
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Rush  Medical  College 

IN  APPIUATION  WITH 

The  University  of  Clilcago 

Curriculum.— IlM  flmdaaMnial  bxraobti  (Anatomy,  Phytldl^ 

sSenoe  U  iSe  lioU  Kologlcftl  and  tbe  Blekctti  L«box«^ 
torlea.  TJniTenltT  of  Chloago.  The  coomB  of  the  thrM 
eUnical  yean  are  gl^«B  in^Mifti  Hedioal  CoUege  and  in  the 
Pxetbyterian,  the  Cook  Coantj  Hoepital,  the  Home  for 
Deetltnte  (MppledChildxen,  and  other  hospltala. 

naeiM  limited.— The  nnnfter  of  atudente  admitted  to  eaoh 
dan  la  limited,  leleotlon  of  thoee  to  be  admitted  ia  made  on 
the  baaia  of  merit. 

Hoepltal  Ymut.— The  Fifth  Tear,  oonalating  of  eexrioe  aa  an 
intexne  under  aaperriaion  in  an  approved  hoapital,  or  of 
adTaneed  work  in  one  of  the  depiurtmenU  la  prengniaite 
for  cradnation* 

Summer  Quarterw^The  oolleM  year  ta  diTlded  into  fbor 
qoartei^  three  of  which  oonMtnte  an  annaalMHion.  The 
aoaunerqnarter,  in  the  dimate  of  Chioage  iaadTantanoua 
for  work  Stndenta  are  admitted  to  begin  the  meoical 
ooorsea  only  iA  the  Antomn  and  Spring  qaartem 

Eloetiv*  Syatem.— A  oondderable  freedom  of  oholoe  of  eoazaea 
andinatnietoniaoptntotheitadent 

Grafhiata  Course.  *-' Adranoed  and  leMaxtin  eonma  an 

^oAffS  in^  dmitmenta.  Stndenta  by  attoiding  aoiuMr 
qoarlen  and  pnlonginc  thete  realdenoe  at  «'><w^wri^ 
of  Chicago  in  adTanoed  work  may  aecwre  the  degree  of 
A.lf.,  aft.,  or  Ph-D.  ft«n  the  UnlTenity. 
^sS^a&^b^J^  priaeioholanhii»-ttm  in  the flxit 
twonmttSrthjM  inthe  laat  two  (dinicd)  yea»--a» 
I^^aSdtoodElegegradaateafor  Iheaca  embodying  original 


The  Spring  quarter  oommencii  March  S8, 1921. 
TUmON-^TMO  per  <|uarter,  no  Uboratorr  imm. 

Complete  anddeUtled  infarmaHonmay  beeegnredby  addfCMlig 

THE  MEDICAL  DEAN 

The  UaHevalty  of  Chleago  CHICAGO,  OX. 


Yale  University 

SCHOOL  OF  MEDICINE 

Afilialed  with  the  New  HaTOo  Hoepilal 
and  New  HaTeo  Dicpencaiy 

109tli  SeMion 

Reoiganizecl  oo  a  full-tinie  baai 

Entrance  Reqiiiraments :  A  mmimuiii 
of  two  yean  (or  itf  equnralent)  ci  coDege 
including  general  biology*  physics,  general 
and  organic  chemistiy,  physical  chemistry 
or  laboratory  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FAdLITlES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE    TO     MEDICAL     STUDENTS 

As  the  number  admitted  to  each  dass  is 
limited,  applications  must  be  made  before 
Jubrl. 

Dean,  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


Marine  Biological  Laboratory 

WoodaHoUt 


INVESTIGATION 


INSTRUCTION 

jMM2ai«A< 
laai 


Faelllilea  for  leewueb  In  Zoolofy, 
Bmbryology,  Fliyalolofy,  and  Bot> 
any.  Bliaif'^mir  pilTata  labora- 
tories noo  eaoh  for  not  orer  three 
montaa.  Thirty  tablee  are  arail- 
able  for  beginaeia  in  reeearoh  who 
deaive  to  work  nnder  the  direction 
of  membeia  of  the  atall.  Hie  foe 
for  foeh  a  table  U  100.00. 

ConrMe  of  laboratory  Ineiraetlon 
with  leetniee  ace  oflbrad  in  InTirto- 
brate  Zootocy,  Protoaoology,  Em> 
bryology.  Ayatolefy  and  Morph- 
ology and  Taxonomy  of  the  Aknte. 
Eaoh  ooarae  reqatrea  the  taJl  time 
ofttkoitadeat.  Fee,r5.  Aleetore 
ooarae  on  the  Phtlooophioal  Aspeete 
of  Biology  and  Allied  SeiaBeee  la 


SUPPLY 

DEPARTMENT 

Opon  thoEirtiffaYMr 


and  planta,  praeerfed,  liv- 
ing^ and  in  eaabryonie  ttagee.  Pro- 
eerred  material  of  all  trpee  of 
animate  and  of  Algae^  Fnnp,  LlTor- 
worta  and  Moono  ftimitned  for 
daaework,  or  for  the  moaeam.  LIt- 
iag  material  Aimlahed  in  eeaaon  aa 
ordered.  Miorooeople  ilidea  in 
Zoology,  Botany,  Biatolqgy.  Bao- 
teriology^  Prieeliata  of  Zoolooioal 
and  Betanleal  material  and  Iff  icro- 
■coplo  Slldeo  sent  on  appUoation. 
State  whldi  te  deaired.  For  prioe 
liata  and  all  Information  regarding 
material,  addraae 

GEO.  M.  GRAY.  Curator.  Woo^  Hola,  Maaa. 

The  annaal  annooncemont  wiU  besent  on  appUoation  to  The 
Director,  Marine  Blologioal  Laboratory,  Wooda  Hole,  Mam. 


Publications  of 
The  Philippine  Bnrean  of  Science 

▼BNSBSTATIOlf    OF   PRIUFFllIB    MOITIITAIMB, 

Tha  relation  between  the  enTlronment  and 
physical  typee  a€  different  altitudes.  By 
William  H.  Brown,  4S4  pavee,  41  ^atee,  and 
SO  text  flgruree;  poetpeld  IS.80,  U.  &  ear- 
renoy. 

nfDBX    TO    THB    OBimftA    OF    BIRDS.     By 

Richard  C.  McQreron  1S8  pa««a;  poetpald 
11.00,  U.  8.  currency. 

•PBCIBB  BI^AHOOANAB.  ▲  cHtical  rerision  of 
the  Philippine  epedee  of  plants  deeorlbed  br 
Blanco  and  by  Llanoe.  ftr  BL  D.  MerrilL 
4S4  pares;  postpaid  |t.SS,  U.  8.  currency. 

FHnUlFKlllB   'WAIVR    BOTFUB8.      By   O.    W. 

Heise  and  A.  8.  Behrman.  tlS  pagreg^  10 
plates;  postpaid  11.78,  U.  8.  currency. 

AN  nrTBRPRBlTATIOlf  OF  BUMFHlUyS  BBB^ 
BARIUM  AMBOimDlf 8B.  By  E.  D.  Merrill. 
690  pagres,  2  maps;  postpaid  10.00,  U.  8.  cur- 
rency. 

TMB  raiI«n*PIlfB  JOURIfAIi  OF  BCnBHCB*  a 

monthly  (no  longer  issued  in  sections),  per 
year  |6.00,  U.  8.  currency. 

A  list  of  the  publications  of  the  PhtlipplBS 
Bureau  of  Bcience  and  a  sample  copy  of  the 
Philippine  Journal  of  Science  will  be  sent  upon 
request. 

Subscriptions  and  orders  for  publications 
should  be  sent  to 

THB  BUSnrESS  MAKAGBR 

Philipplno  Jottnal  of  Sdsnoo 

Bnieaa  of  Sdsnoo  MAHILA,  P.  I. 
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Freas  Constant  Temperature 
Laboratory  Apparatus 


Freas  Tubs  Furnace. 
8iipi»U«dl>7  all  dealtn  In  lAl^oratory  apparatni 
There  is  a  FBBA8  Oren,  Xnoubator  and  Water 
Bath  for  your  Laboratory  neede.   Write  fte 
deseriptlTe  literature. 

Mituufactnred  by 

The  Tbermo  Electric  Instnuneot  Go. 

8  JohneoB  Straet  Newark.  N.  J. 


YOUR  THOUGHT 


Your  thought  on  that  special  instrument, 
physical  or  electrical,  dictated  to  your  stenog- 
rapher and  sent  to  us,  will  be  returned  to  you 
in  concrete  form,  perfected  in  every  detail  as 
carefully  as  if  you  supervised  the  work  in  person* 

We  have  the  highly  specialized  personnel  and 
equipment  required  for  the  development  of 
special  devices  for  physical  or  electrical  pre- 
cision work,  and  would  suggest  that  special 
apparatus  needed  for  school  and  college  labora- 
tories can  be  completed  during  the  summer  in 
time  for  the  September  opening. 

Summer  is  also  a  good  time  to  have  disabled 
instruments  repaired.  Our  experience  covers 
both  Foreign  and  Domestic  makes. 


RUBICON  COMPANY 

933  Walnut  St.  PHILADELPHIA 


Anemometers 

Barographs 

Holosteric  Barometers 

Polymeters 

Thermographs 
Thermohygroscopes 

Rohde  Laboratory  Supply 
Company 

1 7  Madison  Ave.    New  York,  N.  Y. 


When  in  the  marhmt  tor  any 

GLASSWARE 
THERMOMETERS 

owwKf  otliar 

LABORATORY 

APPARATUS 

INSTRUMENTS 

let  us  ghre  you  our  quotations 

Wa  can  sapply  goods  immodiatoly 
from  STOCK  and  can  also  quota  on 

DUTY  FREE  IMPORT 
for  CoDeget  or  Universities 

Scientific  Utilities  Co.,  Inc. 

Manufaeturmrs,  Importers,  Bxportmrs 
18  East  leth  Strool  NEW  YORK,  N.  Y. 
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A  BRIEF  SURVEY 

of  the  History  of 

Falling  Body  Experiments 

Reveals  the  fact  that  the  goal  of  each  contributor  to  the  long  aeries  of  experi- 
ments since  the  time  of  Galileo  has  been 

(1)  to  approximate  as  nearly  as  possible  the  condition  of  a  freely  faUing 

(2)  to  eliminate  any  influence  other  than  gravity,  such  as  mechanical  friction 
and  resistance  of  the  air; 

(3)  to  divide  the  time  of  fall  into  small,  accurately  measurable  intervab; 
and 

(4)  to  obtain  an  exact,  readily  measured  distance  of  fall. 

Galileo  confined  his  quantitative  efforts  largely  to  the  inclined  plane. 
Atwood,  over  100  years  ago,  improved  the  situation  by  obtaining  approximately 
the  condition  of  a  freely  tailing  body  with  the  Atwood's  Machine  which,  how^ 
ever,  failed  to  eliminate  friction  and  mtroduced  into  the  calculation  the  moment 
of  inertia  of  the  pulley. 

Morin's  Apparatus,  derigned  after  a  suggestion  of  General  Poneelet, 
introduced  a  new  idea — that  of  a  failing  object  which  traced  its  own  path  on  a 
screen  moving  at  uniform  speed  in  a  norisontal  direction.  A  later  method, 
and  one  which  has  met  witn  the  greatest  success,  is  that  of  a  falling  tuning 
fork  which  traces  a  sinuous  nath  on  a  smoked  glass  plate.  The  difficulty  with 
both  methoda  is  the  impossibility  of  eliminating  friction  between  the  marking 
tylus  and  the  plate,  between  the  guide  rods  and  the  falling  body,  and  between 
the  bulky  falling  body  and  the  air. 

Whiting  combined  the  pendulum  as  a  time  marker  with  a  fredy  falling 
ball  of  small  dimensions  and  established  a  method  which,  while  possessing 
spossibilities,  was  difficult  to  reduce  to  one  of  any  high  degree  of  predaion. 


g^j 


The  most  accurate  methods  of  determining  the  value  of  g  are  the  Chrono- 
.ph  and  the  Pendulum  methods,  including  the  Ck>incidence  Pendulum  and 

,ter's  Reversible  Pendulum.    The  Chronograph  method,  while  capable  of  a 

high  degree  of  accuracy,  is  poorlv  adapted  for  student  laboratory  work.  The 
pendulum  methods  make  possible  a  high  degree  of  accuracy  but  possess  the 
pedagogical  disadvantage  that  no  freely  falling  body  is  employed. 

The  apparatus  illustrated  here  was  adapted  from  earlier  forms  by  Prof. 
Carman  and  his  associates  at  the  University  of  Illinois  in  an  attempt  to  furnish 
the  student  with  a  method  which  employs  a  freely  falling  body  and  an  accurate 
but  simple  timing  device,  with  which  accurate  results  might  be  obtained. 
As  will  be  noted  from  the  illustration,  this  modification  possesses  a  number  of 
refinements  which  contribute  materially  to  the  ease  and  accuracy  of  the  experi- 
ment. 

The  time  is  obtained  from  a  pendulum  of  special  shape  mounted  on  a 
steel  rod  about  150  cm.  high,  which  is  supported  by  a  substantial  tripod.  The 
pendulum  bob  Lb  a  rectangular  block  supported  by  two  rods,  which  are  attached 
at  their  upper  ends  to  a  knife  edge  yoke.  A  ball  is  held  by  an  electromagnet 
adjustably  suspended  above  the  *'at  rest"  position  of  the  center  of  the  flat 
Ho.  F1191.  pendulum  bob.     A  second  electromamet  in  series  holds  the  pendulum  in  its 

position  of  maximum  displacement,  when  the  circuit  is  broloen,  the  ball  and 
the  pendulum  are  released  simultaneoiuly.  By  adjusting  either  the  height  of  fall  or  the  pendulum  period  the  ball 
may  be  made  to  strike  the  bob  at  its  middle  point.  The  point  at  which  the  oall  strikes  is  registered  by  a  piece  of  carbon 
paper  on  a  white  paper  fastened  to  the  bob.  The  period  of  the  pendulum  is  readily  adjusted  by  means  of  a  sliding 
weight.  When  the  Sail  strikes  the  pendulum  at  its  middle  point,  the  time  of  fall  is  eoual  to  the  pendulum's  quarter 
period,  which  may  be  accurately  obtained.  Then  having  measured  the  distance  of  fall,  **g"  is  obtained  from  the 
formula  h  «  }gt*.  A  series  of  experiments  made  by  an  expeiienced  investigator  in  our  own  laboratory  with  such  an 
apparatus  resulted  in  an  average  error  of  not  more  than  one-half  per  cent. 

F1191.    ACCBLERATIOII  APPARATUS,  Pendulum  Form,  (See  S.  8.  ft  M.,  June.  1915,  p.  469).  complete  with 

electric  wiring,  but  without  batteries 945.00 

A  complete  description  of  this  apparatua  wiU  be  found  in  Catalog  F15 
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Laboratory  and  Student 
Mlcroacopa  "L  W 


Leitz  Microscopes  are  the 
Standard  of  the  World 

LEITZ  LABORATORY  AND  STUDENT 
MICROSCOPES  "L"  AND  "LL" 

A  Student  Microscope  is  naturally  subjected  to  hard  usage 
and  in  order  to  withstand  severe  handling,  its  workmanship 
has  to  be  durable  beyond  question. 

The  Leitz  Laboratory  and  Student  Microscopes  embody  the 
same  high  standard  of  optical  and  mechanical  workmanship, 
so  strongly  identified  with  Leitz  products,  and  are  guaranteed, 
therefore,  to  serve  in  student  laboratories  in  a  more  satisfactory 
manner  than  any  others. 

The  "Lettz-Quality"  is  beyond  comparitoii,  and  since  it 
is  unequalled,  it  is  supreme. 

Optical  and  Mechanical  BfBdency  are  the  chief  points  ex- 
pected of  any  microscope;  the  Leitz  instruments  are  recog- 
nized to  possess  these  standards  to  a  non-con  testable  degree. 

Write  for  Pamphlet  No,  O-lOOl 


'^LOTZ-QUALITY^ 


E,LEIT2^v  >/ 


60  East  IO^St. 


leitz-quality\^ 


"  SUPREME 


In  every  laboratory  where  electricity  is  used,  there  is  need  for 

variable  resistances — and  to  meet  such  requirements 

we  offer  a  well  tried  series  of 

"JAGABI"  SLIDING  CONTACT 

TUBE  RHEOSTATS 

Hundreds  of  them  have  been  sold  during  the  past  three  years,  to  various  Govern- 
ment Departments,  Universities,  Colleges,  Technical  Schools,  Industrial  Com- 
panies, etc. — and  have  ''made  good"  under  every-day  service  conditions. 

WRITE  FOB  ILLUSTRATED  DESCRIPTIVE  BULLETIN  887 


JAMES  G.  BIDDLE 

1211-13  ARCH  STREET,  PHILADELPHIA 


Digitized  by 


Google 
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Single  Contact 

Calomel  Saturated 


THIS  instrument  so  nearly  ful- 
fills the  ideal  conditions  for 
measurement    of    H-ions    or 
acidities  that  a  worker  of  but 
slight  chemical  training  may  easily 
and  quickly  make  the  most  accurate 
determinations. 

For  example,  .suppottng  k  is  desir- 
ed to  determine  the  acidity  of  a  tan 
liquor,  it  is  only  necessary  to  place 
a  few  ml.  in  the  lon-O-Meter,  drain 
a  bit  from  a  convenient  stopcock, 
turn  on  hydrogen  gas  for  a  few  min- 
utes and  take  the  voltage  from  a 
IVrovolter  furnished  with  the  instru- 
ment. 

This  voltage  is  converted  directly 
into  acidities  by  reference  to  a  table. 

We  shall  ghdly  send  Bulletin  100 
on  this  subject 


Laboratory  Apparatus,  Glassware,  Chemicals 

rcx:hester,  n.  y. 
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An  American  Product 

for  American  Cher 

nists 

rr^HE   prestige  that 
1       the  name  of  the 

manufact  u  r  e  r  8 

lends  to  this  pro- 

duet  requires   no    em- 

phasis. 

No  promise  of  ours 

as  to  quality  and  de- 

pendability of  this  pro- 

duct can    add    in   any 

way. 

We    submit   this    to 

chemists  who  know. 

Furnished  in  boxes  of  100  circles  each: 

7  cm  diameter 

$1.20 

9  cm  diameter 

1.70 
.  2.00 

1 1  cm  diameter 

1  2 '^    <^m   aiatn^teT             .........••••••«< 

2.30 

1 5  cm  diameter 

.  2.70 

I   ^      \0t»M     VtAnAU^fc^A        •••••••••••••••••••••• 

Discounts  quoted  for  larger  quantities. 

SAMPLES  GLADLY  FORWARDED. 

\^^m^M     Laboratory  ^paratus.  Glassware,  Chemicals 

^Sia^                       ROCHESTER,  N.  Y. 
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COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

IMMBDIATB  pEXIVBRIBS. 
ASK  FOR  catalogue:  16. 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION    INSTRUMENTS 

636-64.0  EAST  STATE  STREET 
TRENTON,  N.  J. 


Centrftl  Electrical  System  of  Compton  Blectrometef 


JUST  PUBLISHED 

A  FRENCH-ENGLISH  DICTIONARY 

FOR  CHEMISTS 
By  AUSTIN  M.  PATTERSON,  Ph.D. 

Formerly  Editor  of  "Chemical  Abstracts'' 
Author  of  "A  GERM  AN-ENGUSH  DICTIONARY  FOR  CHEMISTS" 

This  useful  new  Diction iry  defines  over  30,000  words  and  phrases.  It  is  the 
only  book  covering  its  particular  field,  and  follows  the  lines  of  the  same  author's  very 
successful  Germaa-Eaglish  Dictionary.  The  entire  chemical  field  is  covered, 
and  in  addition  common  general  words  and  many  troublesome  idioms  and  verb  forms 
are  included. 

The  introduction  contains  information  on  French  chemical  nomenclature  and  gives 
a  few  principles  of  grammar  and  examples  of  the  plurals  of  nouns,  declension  of  verbs, 
etc. 

this  hook  has  S84  pages,  5  a;  7,  and  is  flexibly  bound,     $3,00  postpaid. 

Let  us  send  YOU  a  Free  Examination  copy— 
determine  for  yourself  Just  how  valuable  it  is 

JOHN  WILEY  &  SONS,  Inc. 

43]  Fourth  Atuhw  NEW  YORK 
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Nxir  SsBEBi 

YOL.  Lm,  mo.  1879 


FRIDAY,  June  3,  1921 


SniGLX  Coraes,  10  Onb 
AmruAL  SuBSOBiPTiOBr,  $6.00 


Bandler's  The  Endocrines 


This  work  is  a  complete  record  of  today's  endocrine  knowledge.    It  giv^ 
then  the  effects  of  under*  and  over- functioning  of  the  various  ductless 
toms  produced,  the  diagnosis,  and  demonstrates  the  treatment, 
histories. 

OetftTo  of  486  pagM.     By  S.  Wyllis  Bandlbr,  M.D.,  Profeasor  of  Diteuesof  Women,  New  York 
School  ud  Hospital. 


Medica] 
«7.oo  XM 


Burton-Opitz's  Physiology 


REPim^TED  m 
SIX  MONTHS 

This  new  work  is  arranged  logically;  it  is  brief  and  simple  in  style;  there  are  many 
illustrations;  strong  emphasis  is  given  the  physical  aspects;  and  there  are  many  brief 
clinical  references. 

Octavo  of  zicS  paget.  with  538  ilhutrations,  many  In  colon.  By  Russbl  Bvrton.Opitz,  M.D.,  AModate  Professor  of 
Physiology.  Columbia  University,  New  York  City.  Cloth,  |8.oo  net 

Burton-Opitz's  Laboratory  Physiology 

This  is,  in  a  sense,  a  companion  volume  to  the  author's  "Text-Book  of  Physiology/' 
announced  abore.   Laboratory  experiments  are  detailed  clearly. 

Octave  of  938  pages.  lUostrated.    By  Rvasni.  Burtoh-Opitz*  M.D.,  Colombia  University.  Cbth,  |4<oo  net. 


Drew's  Invertebrate  Zoology 


Mallory  and  Wright's  Pathologic  Technic 


THIRD 
EDITION 

Professor  Drew's  book  gives  you  a  working  knowledge  of  comparative  anatomy  and  an 
appreciation  of  the  adaptation  of  animals  to  their  environments. 

tamo  of  339  pages.  By  Gilman  A.  Dksw.  Ph.D.,  AMlstant  Director  of  the  Marine  Biological  Laboratorr,  Woods  Hole, 
Mass.  Cloth.    |a.asnet 

SEVENTH 
EDITION 

This  work  gives  the  technic  of  bateriologic  methods,  bacteriology  of  various  diseases, 
histologic  methods,  the  special  methods  used  in  clinical  bacteriology  and  pathology,  and 
the  preparation  of  bacterial  vaccines. 

OcUTo  of  55<  pages,  with  z8i  illustrations.    By  Frank  Burr  Mallory.  M.D..  Pathologist  to  the  Boston  Citv  Hospital, 
*  '         I  HoMBR  Wricmt.  Pathologist  to  tne  Massachusetts  General  Hospital.  Cloth,  $4.75  net 


SIGN  AND  MAIL  THIS  ORDER  FORM  TODAY 


W.    B.    SAUNDERS    COMPANY,  West  Washington,  Sq.,  PhUa. 


t  BAndlcr*!  Th«  EBdocrinct      -    .   •   - 
\  Burton-Opits'i  Phyiiolovy     -    -    -   - 
Plemse  send  me  *  "•  Burton-Opits'a  Laboratofy  Physioloty 


Cloth  97.00  net  A 
8.00  net  / 

•'       4.00  net  >      and  charffe  to  my  account 

k  Drew'a  Invertebrate  Zoology     -    -    •       **        2  J5  net  i  ^ 

\  MaUory  &  Wriffhf  a  Patholoffic  Technic    **       4.75  net  7 


Name 
City_ 


Street 
Sute_ 


Crojj  off  bookt  you  do  not  toish 
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TOLMAN 

Theory  of  the  Relativity 
of  Motion 

With  Appendix 

author,  has  jnat  been  issned.    Under  the 
tiUe, 

Rektivity  Theories  in  Physics 

this  Appendix  givea  a  general  description 
of  the  nature  of  relativity  theories,  to- 
gether with  brief  discussions  of  Tolman's 
theory  of  similitude  or  relativity  of  size; 
of  Einstein's  theory  of  the  relativity  of 
uniform  motion,  and  of  Einstein's  theory 
of  gravity  and  general  relativity. 

be +  242   pages    (including    Appendix). 
Qoth,  tl.75.    Carriage  extra.    Weight, 
1)^  pounds. 

Appendix  only  (paper),  25  cents. 

The  Umversity  of  California  P^ess 

1             BERKELEY.  GAUFORNIA 

h  the  New  Spirit  of  Science 

MILLIKAN  AND  GALE 

PRACTICAL  PHYSICS 

Founded  on  the  belief  that  the  pupil 
should  be  thoroughly  grounded  in  the 
fundamentals  of  physics,  it   makes  the 
pupil  alive    to  the  practical,    everyday 
value  of  the  subject.    It  is  based  on  the 
authors'  "Fiwt  Course  in  Physics,"  the 
most  widely  used  textbook  in  the  sub- 
ject.    Here  is  a  book  that  is  vitally  in- 
terestingto  the  high  school  boy  or  girl, 
a  book  that  arouses  and  maintains   en- 
thusiasm. 

GINN  AND  COMPAI>nr 

70  Fifth  Ave.         New  York 

NOW  WILEY  BOOKS  ready 

PRINCIPLES  OF  RADIO  COMMUNICATION 

By  J.  H.  MORECROFT 

Associate  Professor  of  Electrical  Engineering,  Columbia  University 
Assisted  by  A.  Pinto  and  W.  A.  Curry 
Deals  with  all  phases  of  the  Radio  Art,  from  the  standpoints  of  both  theory 
and  operation.    The  theory  of  alternating  currents  in  the  steady  state  is  re- 
viewed, with  especial  emphasis  on  those  ideas  which  underlie  the  operation  of 
radio  circuits. 

935  PS^geSf  6  by  9  inches,  788  illustrations  and  oscillographic  records  of  transient 
phenomena — cloth,  I7.50  postpaid. 

HELD  MAPPING  FOR  THE  OIL  GEOLOGIST 

By  C.  A.  WARNER 

Field  Geologist,  Empire  Gas  fif  Fuel  Co.,  BarUesville,  Okla. 
A  book  of  practical  field  methods  of  value  to  those  geologists  who  have  had 
little  experience  with  the  methods  commonly  used  in  examining  a  territory  not 
yet  drilled. 

143  pages,  4^  by  7  inches,  38  figures — ^flexibly  bound,  I2.50  postpaid. 
Send  NOW  for  Frem  Examination  copies 

JOHN  WILEY  &  SONS,  Inc. 

43]  Fourth  Atcom  NEW  YORK 


Digitized  by 


Google 


8G1SN0E—ADVEBTI8EMENT8  iii 


Digitized  by 


Google 


IV 


SCIENCE— ADVERTISEMENTS 


SCIENCE 


A  Weeidy  JounuJ  devoted  to  the  Advanoementof 
Sdeooe,  publiabing  the  official  notices  and  pro- 
ceedings of  the  American  Association  for 
the  Advanoesient  of  Science 

Published  every  Friday  by 

THE  SCIENCE  PRESS 

LANCASTER.  PA.  CARRISC»4,  N.  Y. 

NEW  YORK.  N.  Y. 

Bntered  ia  the  post^ffice  at  I^ancaster.  Pa  as  •econd-cXass 
matter,  uader  the  act  of  March  3^  1879 


NOW  RRADY 

The  Physics  of  the  Air 

By  WILLIAM  I.  HUMPHREYS,  PliJ>. 

A  ratioiial  and  daductiva  trsatiia  on  the  physici  of 
the  atmosphsrs.  Of  great  vidua  to  msttocologisti» 
physidrti  and  the  aviator. 

678  Pagesy  lUusttaiid,  Index,  8vo.    Prioa,  ^5 

AdaMW  onnn  MM  iBtQUinM  to 

THE  FRANKLIN  INSTITUTE 

nOLAOBLmiA,  U.  S.  A. 


THE   COCCIDAE 

Tables  for  the  Identification  of  the  Subfamiliea 
and  Some  of  the  More  Important   Genera 
and  Speciea  Together  with  Discuasiona 
of  Their  Anatomy  and  Life  History 
Sy 
ALEX.  D.  MMGiLUVHAY  PU:>. 
Pntf,  af  Systemaiie  Entomology  tn  tkt  IMiversUy  of  Itlimou 
Chapters  devoted  to  near  relatives  of  Cocdda,  Prep- 
aration, Bztemal  Anatomy.  Classification,  and  to  each 
of  the  Subfamilies  and  Tribes,  Twenty-seven  in  all. 

8vo.    Cloth.    1X4-502.    $6.00  net 
Stni  Unpaid  u^n  receipt  ofpriee*    Order  dirtet  from  puMsAet 

SCARAB   COMPANY 
603  MieUgan  Ave.  Urbana,  Ulinois 


V^fillllCf  fits      forNatwnliato 

Omflez,  Kodnk,  Forelflpn  Cnmerae,  Zeiaa, 
Ooem,  Oooke.  and  all  other  high  grade  Lensea 
and  Motion  Pietare  Cameras.   8ave25%to50%. 

/^^  Ohv  P^Li*  Write  at  once  for  Com- 
\Mm  WBT  r  rm  pi^^^  catalog  and  month- 
ly  Bargain  List.  Bi^crta  on  equipping  ezpedi- 
uona  tor  atill  or  Motion  Piotnra  work,  write 
today  to  OieAez  Hcadqnarten  of  America. 

D  AGC  CAMERA  CX>MPANY 

DJnjiJiJ    IWB^BNytw|a8L      Chi«afD,IIL 


WANTED— PoBltloB  aa  Professor  of  Biology  in  college 
of  moderate  size.  Applicant  holds  the  degrees 
M.S.,  and  Ph.D:,  in  Entomology  and  Botany,  and 
has  experience  in  teaching  and  museum  work. 

Address  "  L,"  oare  of  Sele&ee 

PLANT  BREEDER  (PhJ>.,  Asst.  Professor)  wUl 

consider  position  here  or  abroad  requiring  teach- 
ing Genetics,  Crop  Improvement  and  Agronomy, 
with  part-time  research 

Address  X  Y,  caro  of  Science. 


BOTANIST  AND  PLANT  PATH0L00I8T,  with  three 
years'  teaching  and  research  experience  and  with 
all  of  his  residence  requirements  for  Ph.D.  com- 
pleted, will  be  available  next  September.  Initial 
salary  or  place  of  employment  immaterial,  but 
positions  with  a  future  and  associates  with  a  vision 
ate  essential. 

Address  "0,"  care  of  Bcience,  Oarrlaon.  N.  T. 

ZOOLOGIST,  M.S.tin  Bacteriology,  Entomology, 
Embryology,  Histology;  A.M.,  in  Cytology,  Proto- 
soology,  Neurology;  (Dissertation  for  Ph.  D.  on  Id- 
vertebrate  Morphology,  nearly  complete ),  has 
studied  abrosd,  seeks  poet  as  Professor  oir  Head  of 
Department,  with  part  time  for  research.  Eij^ht  years 
teachingexperience,  (in  Zoology,  Comparative  Ana- 
tomy, Histology,  Embryology  and  Oology).  Ad- 
dress ''K"  care  of  Science,  Garrison,  N.  Y. 


ANATOMIST  wants  position.  Qminently  prepared  to 
teach  all  branches  pertaining  to  medicine  (histology, 
embryology,  neurology,  gross  anatomy  and  cross  sec- 
tions). Present  salary  $2400.  Will  not  change  for 
less  than  $3000.  Best  of  recommendationa. 
Address  "Q"  Oare  of  Bcienee,  Oarrlson,  N.  T. 

WANTBD^  Instructor  in  Mathematics  and  .Astronomy 
to  teke  the  place  of  a  professor  on  leave  of  absence 
for  the  college  year  1921-22.  Salary  $2,000.  Instructor 
will  have  charge  of  new  Warner  &  Swaaey  Observa- 
tory and  will  be  expected  to  teach  practical  astron- 
omy as  well  as  some  classes  in  mathematics. 

President,  0A8B  SOHOOL  OF  APPLIBD  BOIBNCB 
Cleveland,  Ohio 

WANTED,  in  an  Eastern  college,  a  yonng  man  as 
Assistont  in  Zoology  (B.S.  or  M.  S.).  Must  have 
a  fair  knowledge  of  vertebrate  morphology.  Stete 
qualifications.  Salary  $1500. 

Addf«as  U,  Cara  of  SdeoM,  Garriaea,  N.Y. 


The  Alicroscope 

By  SIMON  H.  GAGB  of  Cornell  Univeraity 

13ch  Edition,  Publishad  Dacember.  IfM 

lalMisdMsa,tptdiltmpluBliispBta|MatteDHk-ntidllicfMC09t 


COMSTOCK    PUBLISHING   CO.»  Ithaca.  N.  Y. 
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THIRD  EDITION-NOW  READY 

AMERICAN  MEN  OF  SCIENCE 

A  BIOGRAPHICAL  DIRECTORY 

EDITED  BY  J.  McKEEN  CATTELL  AND  DEAN  R.  BRIMHALL 

The  third  edition  of  the  Directory  contains  about  9,600  sketches  as  compared  with  4,000 
in  the  first  edition  and  5,500  in  the  second  edition.  The  work  should  be  in  the  hands  of  all 
those  who  are  directly  or  indirectly  interested  in  scientific  work. 

(1)  Men  of  Science  will  find  it  indispensable.  It  gives  not  only  the  names,  addresses, 
scientific  records  and  the  like  of  their  fellow  workers,  but  also  an  invaluable  summary  of  the  re- 
search work  of  the  country,  completed  and  in  progress. 

(2)  Those  interested  in  science,  even  though  they  may  not  be  professionally  engaged  in 
research  work,  will  find  much  of  interest  and  value  to  them  in  the  book. 

(3)  Executives  in  institutions  of  learning  and  others  brought  into  relations  with  scientific 
men  will  use  the  book  constantly. 

(4)  Editors  of  Newspapers  and  periodicals  will  find  it  to  be  one  of  the  works  of  reference 
that  they  will  need  most  frequently. 

(5)  Libraries  will  find  the  book  to  be  a  necessary  addition  to  their  reference  shelves. 

Price,  T«n  Dollars,  Net,  Postage  Paid 

THE  SCIENCE  PRESS 

GARRISON,  N.  Y.  LANCASTER,  PA. 
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A.  D.  L. 
HLTER 
PAPER 


After  two  years  of  careful  research  and  experimentation, 
Arthur  D.  Little,  Inc.,  announce  the  contribution  to  the  list 
of  American-made  chemical  products  of 

A.  D.  L.  Quantitative  Filter  Paper 

A.  D.  L.  PaPBR  is  MAD9  WITH  DISTILLED  WATBR,  Is  double- 

add  washed,  and  is  subjected  to  a  system  of  rigid  inspection 
and  testing  which  insures  a  high  degree  of  uniformity.  It  is 
made  by  chemists  for  chemists,  to  meet  the  most  exacting 
demands  of  accurate  analysis. 

A.  D.  L.  Paper  retains  Barium  Sulfate  and  other  fine 
precipitates  without  sacrificing  the  advantages  of  rapid  filtra- 
tion* 

A.  D.  L.  Paper  has  an  exceptionally  low  ash  content. 
It  is  strong  and  easily  folded. 

A  standardized  series  of  tests,  developed  in  our  own  labora' 
tories  and  under  the  control  of  which  our  manufacture  is 
conducted,  show  A.  D.  L.  Quantitatiye  Filter  Paper  to  be 
equal,  or  superior.  In  the  more  important  physical  charac- 
teristics to  the  best  imported  filter  papers.  Correspondence 
with  chemists  as  to  the  performance  of  our  filter  paper  or  its 
suitability  for  specific  purposes  is  solicited. 

The  underlying  motive  in  this  undertaking  has  been  to 
utilize  our  intimate  professional  experience  in  the  scientific 
development  of  paper  making  in  the  United  States  by  adding 
a  new  and  important  item  to  the  production  of  American 
chemical  industry.  The  distribution  of  the  A.  D.  L.  Quanti- 
tatiye Filter  Paper  has,  therefore,  been  placed  in  the  hands  of 
reliable  dealers  throughout  the  United  States,  to  whom  orders, 
requests  for  samples,  and  prices  should  be  addressed. 


Made  at  30  Charles  River  Road,  Cambridge  39.  Mass.,  U.S.A. 
in  the  laboratories  of 

jarttur3B.llittle,3m. 
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Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


SchutBtiadyt /V.  /• 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  the  following 
are  of  special  interest  to  manufacturers: 


QENELITB 

A  Mlf  lobricated  metel  for  light  doty  bearing 
purposes,  containing  approziniately  40%  by 
volnme  of  graphite  distributed  evenly  throngh- 
oot  its  mass. 


WATER  JAPAN 

A  non-inflammable  Japan  which  can  be  used 
with  absolutely  no  fire-risk.  Results  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  graides  of  ordinary  Japan. 


KENOTRON 

A  high  voltage  D.  C  rectifier, 
following  sizes : 

100,000  volt,  100  I 
20,000     "      100 
10,000     "      100 
Absolutely  no  moving  parts. 


Supplied  in  the 


BOROFLUX 

A  deoxidizer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANQMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
produced  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  .001  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  infomiation  address  Supply  Department,  Schenectady  Office. 

General^Electric 

General  Office     C^^fWlHk^kSk  T\"\r   Sales  Offices  in 
Schenectady:HY.     ^^\J111  J^ailV    all  laige  ciUes 
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INAUGURAL  ADDRESS  ^ 

The  institute,  like  every  other  educational 
enterprise,  has  its  individual  problems  and 
needs,  but  these  I  do  not  yet  sufficiently  un- 
derstand to  make  a  public  discussion  of  them 
profitable  to  anybody.  What  I  shall  say, 
therefore,  bears  on  technical  education  in  gen- 
eral without  reference  to  the  separate  needs 
of  this  or  any  other  schooL 


Many  of  you  who  have  lately  become  fa- 
miliar with  Mr.  H.  G.  Wells's  interpretation  of 
history  will  realize  new  significance  in  the 
fact  that  children  are  bom  into  a  world  that 
is  already  old.  For  many  thousand  years  be- 
fore our  generation  men  were  experimenting 
with  Nature,  with  social,  economic,  political, 
and  religious  ideas  and  practices.  Our  civi- 
lization  to-day  is  the  forward-borne  product 
of  this  slowly  and  painfully  acquired  ex- 
perience of  the  race. 

The  whole  educational  process,  broadly  seen, 
is  the  problem  of  putting  our  young  people 
in  touch  with  the  more  outstanding  results  of 
this  age-old  accumulation  and  of  giving  them 
exercise  in  the  most  direct  thought  processes 
by  which  this  experience  and  knowledge  have 
been  acquired;  processes  by  which  experience 
and  knowledge  may  be  enlarged  and  extended. 

The  education  of  boy  or  girl,  therefore,  con- 
sists in  bringing  them  up  to  the  present  day, 
so  that  they  can  enter  independent  life  as  use- 
ful thinkers  and  doers  in  the  world  as  it  is* 
Dreams  of  what  the  world  ought  to  be  are  not 
only  stimulating  but  indispensable  to  human 
progress,  but  each  generation  must  begin 
building  on  the  world  as  it  finds  it 

Expressed  otherwise,  our  educational  effort 

iQivea  by  Dr.  Ernest  Pox  Nichols  on  the  oo- 
easioii  of  his  installatioii  as  president  of  the  Massa- 
chusetts Institute  of  Technology. 
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is  directed  to  give  a  young  man  of  intellectaal 
intereBts  and  possibilities  the  main  features  of 
his  racial  background  and  especially  to  ac- 
quaint him  with  the  best  and  most  significant 
things  which  have  been  thought  and  done  in 
tiie  worldy  so  that  at  maturity  all  new  things 
which  present  themselves  to  him,  he  can  in 
some  measure  appraise  in  their  relations  to 
this  background. 

I  know  no  better  measure  of  a  man's  real 
education  than  the  adequacy  of  his  thought 
and  action  in  whatever  actual  situations  he 
may  find  himself ,  for  adequacy  of  thought  and 
action  imply  some  hold  on  world  experience. 
Our  daily  use  of  the  phrase  "  common  sense  " 
has  no  other  meaning. 

Vital  possession,  conscious  or  unconsciouB, 
of  this  world  background  enables  a  man  sanely 
to  face  and  interpret  reality.  You  rarely  find 
such  a  man  seriously  occupied  in  chasing  rain- 
bows  or  fighting  windmills.  His  chief  mental 
diaracteristics  ars  breadth,  balance,  sanity. 
To  train  such  men  and  women  should  be  the 
dominant  ideal  of  the  educational  process. 
How  often  and  how  far,  alas  I  do  we  fall  short 
of  attaining  it. 

Mr.  Chesterton's  recent  amusing  raillery  at 
''  The  ignorance  of  the  educated  "  would  lose 
none  of  its  charming  humor  and  would  gain  in 
truth  and  pimgency  if  he  changed  his  title 
to  ''The  ignorance  of  the  half  educated." 
These  are  the  really  dangerous  men,  for  they 
are  facile  of  speech  and  wholly  unaware  of 
their  intellectual  limitations.  By  contrast  the 
adequately  educated  man  knows  alwasrs  just 
where  he  stands.  Ought  not  an  engineer  to 
know  enough  of  philosophy  and  its  uses  not 
to  be  misled  into  dogmatizing  upon  its  tech- 
nical intricacies:  and  should  not  a  philosopher 
be  taught  enough  about  bridges  and  dynamos 
to  be  satisfied  with  dwelling  on  the  broad  sci- 
entific principles  they  illustrate  without  ven- 
turing to  criticize  minor  details  of  construc- 
tion? 

Education  interpreted  as  a  background 
builder  is  far  wider  than  the  schools  and 
stretches  endlessly  from  the  cradle  to  the 
grave.  Yet  a  careful  scrutiny  of  the  course 
of  individual  development  shows  that  in  the 
latter  half  of  the  period  of  adolescence,  say 
from  eighteen  to  twenty-five  years  of  age,  lie 


the  strategic  years  of  education.  It  is  in  this 
period  that  wisely  .directed  teaching  can  do 
most  to  integrate  and  interpret  this  back- 
ground, do  most  to  give  it  imity  of  form  and 
grouping,  color,  symmetry,  and  depth.  Dur- 
ing this  formative  period  no  great  department 
of  human  experience  can  be  safely  ignored, 
if  our  purpose  is  to  train  adequately  educated 
men  and  women. 

The  department  of  human  experience  and 
action  on  which  the  major  emphasis  shall  fall 
is  a  matter  wisely  left  to  the  individual  iiref- 
erence,  aptitude,  and  taste  of  the  student  In 
schools  of  technology  this  emphasis  falls  nat- 
urally on  the  study  of  science.  But  studies  in 
science  can  be  made  as  narrow  as  can  studies 
in  philosophy  and  the  arts.  Narrowness  of 
outiook,  always  a  major  defect  in  our  efforts 
at  education,  we  must  strive  unceasingly  to 
avoid.  All  fields  of  knowledge  and  experience 
form  a  whole,  and,  in  our  teaching,  their  vital 
interdependence  must  be  most  clearly  empha- 
sized. 

With  his  characteristic  grasp  of  essentials. 
President  Nicholas  Murray  Bntlar  has  stated 
these  traits  of  the  educated  man:  (1)  Correct- 
ness and  precision  in  the  use  of  English;  (2) 
refined  and  gentie  manners;  (8)  power  of  re- 
fiection;  (4)  power  of  growth;  (5)  sound  stan- 
dards of  feeling  and  appredation;  (6)  the 
ability  to  do  efficiently  without  nervous  agi- 
tation. To  these  I  venture  to  add  yet  another 
trait  of  the  usefully  educated  man:  Power  to 
marshal  the  world's  experience  in  at  least  one 
field,  and  to  use  it  effectively  for  further  con- 
structive achievement. 

Engineers  have,  surely,  the  same  broad,  edu- 
cational rights  and  responsibilities  as  other 
professional  and  non-professional  men,  yet, 
amid  the  growing  complexities  and  perplexi- 
ties of  technical  education  there  has  been, 
and  is,  a  steady  and  strong  temptation  to  in- 
troduce more  detailed  technical  courses  at  the 
expense  of  other  background  building  studies. 
This  temptation,  weighty  as  are  the  arguments 
for  yielding  to  it,  must  nevertheless  be  steadily 
and  firmly  resisted.  The  problem  of  modem 
technical  education  is  indeed  most  intricate 
and   difficult,   but   other   solutions   must  be 
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earnestly  sought,  for  we  can  not  afford  to  sac- 
rifice the  breadth  of  a  man  to  create  a  too 
narrowly  efficient  machine. 

n 

When  President  Maclaurin  said  "A  tech- 
nical school  was  not  doing  its  whole  duly  un- 
less it  kept  in  the  closest  touch  with  industry," 
he  spoke  the  minds  of  many  thoughtful  men. 

The  two  outstanding  industrial  problems 
to-day  are:  (1)  The  more  intensive  applica- 
tion of  scientific  knowledge  and  research  to 
the  processes  and  products  of  industry;  (2) 
the  cultivation  of  more  understanding  and 
wholesome  relations  between  labor  and  man- 
agement Both  of  these  problems  may  rightly 
claim  attention  in  any  modem  scheme  of  tech- 
nical education.  On  each  of  these  questions 
I  wish  to  speak  very  briefly. 

Of  scientific  research  there  are  two  more  or 
less  distinct  types.  Both  embody  the  genuine 
spirit  of  inquiry ;  both  use  the  same  tools  and 
instruments  under  similar  laboratory  condi- 
tions. The  essential  difference  between  them 
is  not  in  method  but  in  aim  and  intention.  In 
applied  science  research,  the  controlling  pur- 
pose is  to  reach  a  definite  and  predetermined 
result  which  can  be  immediately  applied  to  the 
material  profit,  convenience,  or  comfort  of 
man.  In  pure  science  research,  the  only  pur- 
pose is  the  discovery  of  new  knowledge  with- 
out thought  of  any  material  benefit  to  any- 
body. The  fundamental  discoveries  from 
which  applied  science  gets  its  raw  material  for 
useful  applications  come  out  of  the  pure  sci- 
ence laboratory.  That  you  can  not  apply 
knowledge  you  haven't  got  needs  no  proving. 

Take  any  familiar  application  of  science 
you  choose,  and  one,  two,  or  at  most  three 
backward  steps  bring  you  to  the  pure  science 
laboratory  where  the  fact  or  principle  em- 
ployed was  first  discovered.  Sir  J.  J.  Thom- 
son has  said  in  substance,  **  If  you  want  im- 
provements in  industry,  you  may  turn  with 
confidence  to  applied  science.  If  you  want  to 
revolutionize  an  industry  or  create  a  new  one, 
you  will  do  well  to  search  the  innermost  re- 
cesses of  the  pure  science  laboratory.''  The 
difference  between  the  man  of  theory  and  the 


practical  man  is  one  of  suggestiveness  and 
scope. 

Applied  science  research  in  the  modem  sense 
is  of  comparatively  recent  origin.  What  we 
now  call  pure  science  is  centuries  older.  At 
its  beginning,  therefore,  applied  science  had 
the  accumulated  results  of  centuries  of  pure 
science  to  draw  upon,  but,  due  to  the  bril- 
liantly amaring  progress  of  applied  science, 
that  surplus  in  many  fields  is  nearing  ex- 
haustion. 

With  depleted  reserves  applied  science  must 
soon  face  one  of  two  alternatives.  Either  it 
must  descend  from  its  past  and  present  rapid 
succession  of  great  achievements  to  a  more 
modest  hand-to-mouth  existence,  reworking  old 
ones  and  consuming  next  year  whatever  pure 
science,  at  its  present  working  rate,  may  dis- 
cover this;  or  else  the  hosts  of  pure  science 
research  must  be  vastly  strengthened,  and  the 
volume  of  their  yearly  output  many  times  in- 
creased. 

That  some  of  our  more  progressive  indtis- 
tries  iilready  realize  the  situation  is  amply 
proved  by  the  very  rapidly  increasing  amount 
of  pure  science  research  issuing  from  the  re- 
search laboratories  of  our  optical,  chemical, 
electrical,  and  other  highly  developed  in- 
dustries. 

Under  these  circumstances  technical  schools 
owe  to  modem  industry  the  more  intensive  cul- 
tivation of  research  with  increasing  mpphasig 
on  pure  science.  Every  possible  means  should 
'  be  used  to  train  up  more  men  in  pure  science, 
men  competent  to  enter  the  fruitful  and  im- 
portant field  of  research,  to  supply  the  rapidly 
increasing  demand  for  workers  in  the  fast 
multiplying  laboratories  of  progressive  in- 
dustry. 

In  every  fruitful  cooi)eration  between  tech- 
nical education  and  industry,  our  schools 
should  be  prepared  to  give  more  than  they  re- 
ceive and  to  lead,  not  follow. 

UL 

Under  the  present  organization  of  our  larg- 
est industries  the  conscious  responsibilities  of 
real  ownership  have  become  somewhat  vague. 
Industrial  ownership  to-day  is  widely  diffused 
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and  dispersed.  Shares  of  ownership  are 
bought  and  sold  daily  by  hundreds  of  thou- 
sands. Certificated  of  ownership  are  often  re- 
garded by  their  holders  more  as  sources  of 
income  than  as  symbols  of  responsibility. 

As  a  working  plan  the  rights  and  duties 
of  ownership  are  delegated  to  boards  of  di- 
rectors, and  the  active  management  of  our  in- 
dustries rests  in  the  hands  of  employees.  Thus 
the  older  distinction  of  employer,  meaning 
owner,  and  employee,  meaning  workman,  has 
largely  ceased  in  our  largest  industrial  cor- 
porations. All  are  essentially  employees  but  of 
two  distinct  classes,  brain  workers  and  hand 
workers.  The  brain  workers  build  up,  main- 
tain, and  manage  the  business,  and  direct  the 
hand  workers,  as  brain  directs  hands  in  the 
individual,  with  this  important  and  sometimes 
vaguely  realized  difference,  that  the  hands  in 
this  case  are  not  instruments  only  but  inde- 
pendent thinking,  feeling  personalities. 

The  older  or  traditional  attitude  toward 
labor  unrest  was  that  the  questions  involved 
were  purely  economic  questions.  More 
thoughtful  and  more  widely  informed  people, 
and  there  are  many  of  them,  feel  that  the  prob- 
lem is  not  so  simple,  but  involves  many  addi- 
tional elements,  chiefly  those  which  enter  into 
all  human  relationships. 

Purely  for  the  sake  of  illustration,  let  us 
take  the  case  of  a  not  uncommon  type  of 
workman  who  becomes  dissatisfied  with  his 
job.  He  feels  little  or  no  loyalty  to  the  busi- 
ness nor  to  the  foreman  or  manager  who  per- 
sonifies it  He  understands  neither  the  man- 
ager's work  in  relation  to  production,  nor  the 
manager's  pay. 

There  are  further  enviable  differences  be- 
tween the  manager's  apparent  freedom  of  ac- 
tion, his  more  comfortable  working  surround- 
ings and  those  of  the  laborer.  The  laborer 
fails  to  realize  the  economic  reasons  for  these 
differences.  The  manager  in  his  sight  pro- 
duces nothing,  hence  the  laborer  doubts  in  his 
heart  the  importance  of  managers  and  higher 
officials  in  general.  From  his  warped  outlook, 
wages  would  be  higher  if  these  men  who  med- 
dle, but  do  no  real  work,  were  removed  from 
the  payrolL 


Thus  he  feels  little  respect  or  liking  for  the 
management.  The  manager  may  also  seem 
lacking  in  respect  for  a  sour-tempered  opera- 
tive. The  motives  behind  the  simplest  mani- 
festations of  good  will  may  be  misconstrued 
and  distrusted.  Thus  a  mutual  economic  ne- 
cessity is  the  only  binding  material  which 
holds  these  two  together,  and  each  chafes  at 
the  bond. 

Dissatisfied,  the  laborer  shirks  and  hates  his 
employment  which,  in  this  mood,  is  without 
human  appeal  or  interest  for  him.  Furtively 
shirking,  he  loses  some  of  his  sense  of  per- 
sonal dignity  and  much  of  his  self-respect. 
Sooner  or  later,  as  circumstances  favor,  he 
will  try  to  regain  a  feeling  of  self-importance 
by  trying  with  others  who  are  like-minded  a 
concerted  conflict  with  the  management  in 
the  form  of  a  strike. 

If  the  strike  is  won,  the  worker  feels  his 
course  justified,  his  conduct  approved,  his  self- 
esteem  in  a  measure  restored.  If  lost,  he  re- 
turns to  his  work  liking  it  and  his  superiors 
none  the  better,  only  to  wait  sullenly  for  an- 
other trial  of  streng^th. 

The  laborer's  indiscriminate  and  integrated 
discontent  he  is  likely  to  attribute  to  the  spec- 
ter called  capitalism.  Capitalism  is,  therefore, 
his  enemy.  This  monster  he  attacks  in  the 
one  spot  where  he  believes  its  nervous  system 
is  centered — its  purse.  To  the  agitator  of  dis- 
organization this  mass  of  accumulated  and  un- 
sorted  discontent  is  his  one  great  opportunity, 
and  we  know  he  is  quick  to  make  the  most  of 
it.  To  the  typical  proletarian,  not  the  least  of 
the  attractions  of  a  world-leveling-down  pro- 
gram is  the  removal  of  the  people  he  believes 
respect  neither  him  nor  his  labor. 

This  brief  view  of  the  tangle  of  disorders 
and  misconceptions,  which  may  arise  in  a 
workingman's  mind,  shows  mental  states  of  by 
no  means  infrequent  occurrence. 

Now  the  true  essence  of  successful  industry 
is  mutual  respect  between  employee  and  man- 
ager, willing  cooperation,  a  sense  of  mutual 
opportunity  and  responsibility,  and  a  shared 
personal  or  institutional  loyalty.  But  these 
factors  are  human  rather  than  economic.  Eco- 
nomic necessity  alone  is  not  only  powerless  to 
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create  them  but  of tener  operates  to  weaken 
or  destroy  them. 

Human  relationshiiw  in  industry  we  liave 
now  and  always  have  had,  and,  whether  recog- 
nized or  not,  they  have  caused  quite  as  much 
trouble  as  purely  economic  conditions,  for  the 
state  of  a  laborer's  mind,  more  even  than  the 
state  of  his  purse,  determines  his  acts. 

No  industrial  question  is  of  gpreater  im- 
portance than  human  relations  in  industry, 
and  none  is  more  complex  nor  baffling.  Yet 
no  pains  can  be  spared,  or  are  being  spared, 
to  find  remedial  measures.  Many  hopeful 
schemes  for  a  better  himian  organization  of  in- 
dustry have  been  suggested  and  are  under 
trial,  some  fortunately  with  encouraging 
promise. 

The  dominant  bearing  of  this  discussion  on 
technical  education  is  this:  Our  technical 
schools  are  training  the  future  brain  workers 
and  managers  of  industry.  We  may,  therefore, 
well  ask  ourselves,  at  this  time,  if  there  is 
anything  we  can  do  beyond  what  we  are  now 
doing  to  train  our  students  to  understand  more 
fundamentally  and  to  meet  more  successfully 
the  gpravest  of  all  their  future  repsonsibilities, 
the  organization  and  management  of  men.  A 
responsibility  which  they  and  we  owe,  not  in- 
dustry alone,  but  the  whole  economic,  so- 
cial, and  political  stability  of  the  nation. 

Ernest  Fox  Nichols 


SCIENCE  AND  COMMUNITY  TRUSTS 
The  Besearch  Information  Service  of  the 
National  Besearch  Oouncil  recently  compiled 
available  information  about  funds  for  scien- 
tific research.  It  appears  that  there  are  hun- 
dreds of  special  funds,  trusts  or  foundations 
for  the  encouragement  or  support  of  research 
in  the  mathematical,  physical,  and  biological 
sciences,  and  their  applications  in  engineering, 
medicine,  agriculture  and  other  useful  arts. 
The  chief  uses  of  these  moneys  are  prizes, 
medals,  research  scholarships  or  fellowships, 
grants,  sustaining  appropriations,  and  endow- 
ment8» 

So  numerous  have  been  the  requests  to  the 
Besearch  Council  for  information  about 
sources  of  research  funds,  availability  of  sup- 


port for  specific  projects,  and  mode  of  admin- 
istration of  particular  trusts  or  foundations 
that  the  Besearch  Information  Service  has 
created  a  special  file  for  this  information 
which  it  is  proposed  to  keep  up  to  date  for 
the  benefit  of  those  who  may  desire  to  use  it 
Furthermore,  in  order  to  give  wider  publicil^ 
to  the  immediately  available  information,  the 
Council  has  issued  a  bulletin  under  the  title, 
**  Funds  available  in  1920  in  the  United  States 
of  America  for  the  encouragement  of  scien- 
tific research.''  This  publication  has  been  dis- 
tributed widely  to  American  scientists  and  to 
those  who  are  interested  in  furthering  the  de- 
velopment of  science.^ 

In  the  course  of  search  for  data  on  research 
funds,  it  was  discovered  that  some  of  the 
recently  created  community  foundations  or 
trusts  control  funds  which  may  be  used,  at 
the  discretion  of  their  distributing  boards,  for 
scientific  surveys  or  for  research.  If  the  re- 
sources of  community  foimdations  be  added 
to  the  funds  at  present  listed  by  the  Be- 
search Information  Service  as  primarily  for 
research  in  the  natural  sciences,  the  total  ap- 
proximates five  hundred  million  dollars.  It 
is  estimated  that  for  the  encouragement  and 
support  of  scientific  research  through  medals, 
prizes,  gprants  and  research  scholarships  and 
fellowships,  between  forty  and  fifty  million 
dollars  is  spent  in  the  United  States  annually. 

The  **  community  trust "  idea  is  of  peculiar 
interest  and  significance  in  this  connection. 
In  the  year  1914  certain  wise  and  far-sighted 
citizens  of  Cleveland  decided  to  organize  for 
the  benefit  of  the  community  a  trust  to  be 
known  as  the  Cleveland  Foundation.  This, 
the  original  community  trust,  has  grown  to 
a  fund  of  approximately  one  hundred  million 
dollars,  either  given  or  bequeathed.  Follow- 
ing the  lead  of  Cleveland,  more  than  forty 
other  American  cities  have  organized  similar 
trusts,  primarily  to  assure  greater  security  of 
principal,  flexibility  in  the  use  of  income,  and 
prevention  of  obsolescence. 

1  Inquiries  coneeming  researeli  funds  should  be 
addressed  to  tlie  National  Beseaith  Gotmoil,  la- 
foramtion  Service,  1701  Massachusetts  Avenue, 
Washington,  D.  C. 
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The  seriouaness  of  the  risk  of  obaoleaoence 
and  the  enormous  economic  waste  which  re- 
sults therefrom  are  effectirely  presented  by 
Hr.  Frank  J.  Parsons,  Director  of  the  New 
York  Oommunity  Trust: 

Judge  F.  H.  GofP,  originator  of  the  commnnity 
trust  plan,  is  authority  for  the  statement  that  in 
Engiland  alone  there  are  some  40,000  foundations 
or  tmsts  with  fixed  objeots.  The  great  majority 
of  these  bequests  have  become  obsolescent  by  rea- 
son of  social  or  economic  changes.  The  situation 
finally  became  so  serious  in  England  tihat  Parlia- 
ment ipassed  an  Act,  the  intent  of  which  was  to 
leTive  the  trusts  and  renew  their  usefulness. 

The  United  States,  although  young,  is  by  ne 
means  free  from  illustrations  of  the  folly  of  mak- 
ing charitable  gifts  with  fixed  objeots.  Benjamin 
Franklin,  one  of  the  wisest  of  Americans,  set 
aside  a  certain  sum  of  mon^  in  his  will,  to  be 
used  only  for  the  maintenaaee  and  benefit  of  a 
certain  ^pe  of  artisan,  numerous  at  the  time, 
but  non-exietent  to-day  because  of  changes  in 
sodal  conditions  and  the  introduction  of  ma- 
chinery. Wise  in  his  own  generation,  Franklin 
failed  when  he  tried  to  provide  for  the  indefinite 
future. 

Prior  to  1850  Bryan  MuUanphy,  a  wealthy  law- 
yer and  at  one  time  mayor  of  St.  Louis,  person- 
ally helped  hundreds  of  travelers  who  became 
stranded  in  his  city  on  thdr  way  to  the  great  un- 
developed West.  When  he  died  it  was  found  that 
he  had  left  one  third  of  all  his  property  to  the 
City  of  6t.  IjOuIs,  as  trustee,  to  "aid  and  assist 
worthy  and  distressed  travelers  and  emigrants 
eoming  to  the  City  of  6t.  Louis  bona  fide  to  settle 
for  a  home  in  the  West"  His  act  was  greatly 
commended  and  all  thon^t  he  had  wisely  ap- 
plied his  charity  to  meet  a  great  need;  yet  fifteen 
years  Utter  the  railroads  had  puriied  into  the 
West  fttr  beyond  St.  Louis,  and  the  number  of 
needy  travelers  coming  withdn  the  terms  of  the 
bounty  of  Mullanphy's  will  was  greatly  diminished 
and  is  now  practically  niL  The  estate  now 
amounts  to  |97ff,000,  and  the  three  Oommissionera 
having  the  management  of  the  city's  trust  are  still 
bound  by  the  original  terms  of  the  will  as  laid 
down  in  1851. 

In  1907  Robert  N.  Oarson,  of  Philadelphia,  left 
$3,500,000  for  the  care  and  education  of  ''poor 
nUte  healthy  girls,  both  of  whose  parents  shall 
be  deceased,"  and  in  1900  Charles  E.  EUis,  also 
of  Philadelphia,  left  $4,500,000  for  ''full  orphan 
or  fatherless  gl^ls."    The  hampering  and  restric- 


tive conditions  of  the  wills  in  each  case  were  sash, 
however,  that  after  the  lapse  of  more  than  tea 
years  the  trustees  of  these  two  great  gifts  are 
caring  for  but  114  girls,  while  the  funds  are  said 
•to  be  snflcient  to  provide  for  from  fiOO  to  1,000 
girls." 

The  following  '^ illuatratiTe  purposes''  are 
quoted  from  the  Beeolution  and  Dedaratbn 
of  Trust  creating  the  New  York  Oommunity 
Trust: 

(a)  Por  Bssisting  public  edncaiHonal,  charitable 
or  benevolent  institutions,  ^diether  mippcfgted 
wholly  or  in  part  by  private  donations  or  by  pub- 
lic taxation; 

(h)  For  promoting  scientific  research  for  the 
advancement  of  human  knowledge  and  the  allevia- 
tion of  human  suffering  or  the  suffering  of  ani- 
mals; 

(o)  For  the  care  of  the  sick,  sged  and  helpless; 

(d)  For  the  care  of  needy  men,  women  and 
children; 

(s)  For  aiding  in  the  refonnation  of  (1)  vic- 
tims of  narcotics,  drugs  and  intoxicating  liquors, 
(2)  released  inmates  of  penal  and  reformatory 
institutions,  and  (3)  wayward  or  delinquent  per- 


(/)  For  the  improvement  of  living  and  working 
conditions; 

(g)  For  providing  facilities  for  pubUc  recre- 
ation; 

(h)  For  the  encouragement  of  sodal  and  do- 
mestic hygiene; 

(i)  For  the  encouragement  of  sanitation  and 
measures  for  the  prevention  of  disease; 

(i)  For  investigating  or  promoting  the  investi- 
gation of  or  research  into  the  causes  of  ignorance, 
poverty  and  vice,  preventing  the  operation  of  such 
causes,  and  remedying  or  ameliorating  the  con- 
ditions resulting  therefrom. 

Science  as  well  as  charity  has  its  ^dead 
hand  "  trusts.  It  is  wholly  unpoeeible  for  any- 
one to  predict  future  conditions  or  needs. 
Oonsequently  the  oommunity  trust  idea  should 
interest  all  who  desire  to  promote  the  pubUo 
welfare  with  minimum  risk  of  having  their 
gifts  pass  into  desuetude.  Many  of  the  ex- 
isting foundations  and  oorporatians  which 
bear  the  names  of  individuals  are  in  principle 

t  These  statements  are  in  part  quoted  from 
Mr.  Parsons  and  in  part  paraphrased  for  the 
sake  of  brevity. 
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oommimitT'  tni8t8»  but  they  have  the  tem- 
porary difladyantage  of  intimate  association 
vnQi  the  personality  or  memory  of  a  particular 
family  or  individuaL  They  therefore  are 
somewhat  less  likely  to  receive  during  their 
early  history  such  gifts  as  readily  come  to  the 
community  trust  which  bears  the  name  of  a 
city  or  state. 

BOBIBT  M.  YXBKBS 

National  Bbbkasoh  Oounoil 


SCIENTIFIC  EVENTS 

TRS    MSDICAL    SCHOOL    OF    COLU.MBIA    UNI- 
VERSITY AND  THE  PRESBYTERIAN 
HOSPITAL 

It  has  been  announced  from  Oolumbia  ITni- 
versity  that  a  permanent  alliance  has  been  ef- 
fected between  the  university  and  the  Presby- 
terian Hospital,  to  provide  a  medical  center, 
and  the  large  soms  needed  to  carry  the  plan 
into  effect,  have  been  provided  by  gift 

Under  the  terms  of  the  agreement,  the  uni- 
versity and  the  hospital  each  continue  their  in- 
dependent existence  and  control.  The  medical 
school,  now  occupying  the  site  bounded  by 
69th  and  60th  Streets  and  Tenth  Avenue,  and 
the  hospital,  now  occupying  the  site  between 
Madison  and  Park  Avenues,  69th  and  70th 
Streets,  are  as  soon  as  possible  to  be  provided 
with  new  and  thoroughly  equipped  buildings 
upon  a  common  site.  The  professional  staff 
of  the  hospital  is  to  consist  of  professors  and 
other  members  of  the  faculty  of  the  medical 
school,  to  be  appointed  by  the  hospital  upon 
the  nomination  of  the  university.  For  the 
oversight  of  the  common  interests  of  the  uni- 
versity and  the  hospital  in  the  new  under- 
taking, an  administrative  board  is  established, 
to  consist  of  three  representatives  of  the  trus- 
tees of  the  university  and  three  representatives 
of  the  managers  of  the  hospital.  The  first  ad- 
ministrative board  is  to  consist  of  Messrs. 
John  G.  lifilbum,  Walter  B.  James,  and 
William  Barclay  Parsons^  representing  the 
university^  and  Edward  S.  Harkness,  Henry 
W.  deForest  and  William  Sloane,  representing 
the  hospitaL 

The  large  sums  needed  to  enable  Oolumbia 
Universily  to  bear  its  share  in  this  enterprise, 


have  been  provided  in  the  following  manner: 

$5,000,000  for  endowment  from  the  estate  of  the 
late  Josei^  B.  DeLamar. 

$3,000,000  for  the  eonstraetion  of  new  bnildings 
and  their  equipment^  from  the  Gtoiegie  Corpora- 
tion, the  General  Edoeation  Board  and  ^  Boeke- 
feHer  Foundation,  each  of  which  has  pledged 
$1,000,000. 

Lsnd  located  between  165th  and  168th  Streets, 
Broadway  and  Fort  Washington  Avenue  and  val- 
ued at  not  less  than  $1,000,000,  which  is  the  gift 
of  a  donor  who  wishes  to  remain  anonymous. 

An  additional  sum  of  $1,000,000  for  endow- 
ment from  another  anonymous  donor. 

GIFTS  BY   CARNBOIB  CORPOBATION  TO  CAR- 
MBGIB   IN8TITUTB8    OF   PITT8BUBQH 

As  a  result  of  joint  conferenoee  held  by  the 
trustees,  respectively,  of  the  Oamegie  Cor- 
poration of  New  York,  the  Oamegie  Institute 
of  Pittsburgh  and  the  Oamegie  Institute  of 
Technology,  a  definite  agreement  has  been  en- 
tered into  by  the  Oam^e  Corporation  to  give 
an  additional  sum  of  more  than  $17,000,000 
over  a  period  of  years  for  maintenance  and 
development  of  the  institutes. 

According  to  a  statement  issued  by  the  Car- 
n^ie  Corporation,  the  Oamegie  Institute  of 
Technology  now  has  about  4,000  students. 
They  come  from  every  state  in  the  ITnion  and 
from  all  parts  of  the  world.  The  plan  now  to 
be  carried  out  contemplates  the  fuU  completion 
of  Mr.  Oamegie's  gift  in  developing  at  Pitts- 
burgh a  great  technical  institute  available  for 
the  young  men,  and  particularly  those  in  mod- 
erate circumstances,  not  only  of  the  Pittsburgh 
district,  but  of  the  whole  country.  The  plan 
is  distinctly  national  in  scope. 

Under  the  arrangements  now  made,  the  in- 
stitutions ultimately  will  have  reoeived  from 
Mr.  Carnegie,  the  corporation  and  other 
sources  more  than  $49,000,000.  The  financial 
program  that  has  just  been  mapped  out  may  be 
STmm:iari2ed  as  follows: 

OUTBIOHT  APFBOPBIATIONS 

For  the  Carnegie  Institute  of  Pitts- 
burgh: 

Additional  endowment $8,000,000 

Cash  to  be  used  at  diseretion  of  insti- 
tute         672,888 
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For  tlie  Carnegie  Institute  of  Teeh- 

nolocy: 
For  expenses  over  a  period  of   25 

years 5,640,000 

For    repairs    and    replacement    of 

equipment  350,000 

For  a  gymnasium,  the  planning  of 

which  ie  to  begin  at  once 600,000 

Totel    $9,262,888 

CONDITIONAL  UPON   ADDITIONAL   SUlfS   BXINO 

For  the  Cames^e  Institote  of  Pitts- 
burgh : 
To  accrue  in  15  years  on  condition 
that  an  equal  amount  is  raised  for 
endowment  of  educational  work  of 
the  Museum  and  Art  Gallery $  200,000 

For   the   Carnegie  Institute   of   Tech- 
nology: 
Maximum    to   be   paid   by   July    1, 
1946,  on  a  basis  of  $2  for  every  $1 
raised  from  other  sources 8,000,000 

Total    $8,200,000 

SUMS  TO  BK  RAISED  FROM  OUTSIDE  SOURCES 

For  the  Carnegie  Institute  of  Pitts- 
burgh:      $   200,000 

For  the  Carnegie  Institute  of  Tech- 
nology         4,000,000 

Total    $4,200,000 

From  Mr.  Cam^e  during  his  lifetime  and 
later  from  the  Carnegie  Corporation,  the  two 
Carnegie  Institutes  in  Pittsburgh  have  al- 
ready received  $27,654,594.51,  and  the  present 
program  supplements  those  funds.  Consum- 
mation of  the  financial  arrangements  now  en- 
tered into  will  result  as  follows : 

Previous   appropriations   made   by 

Mr.  Carnegie  and  the  Carnegie 

Corporation    $27,654,594.51 

Present  outright  appropriations. . .  9,262,888.00 
Present  appropriations,  conditional 

upon   raising  funds   from   other 

sources 8,200,000.00 

Sums    to    be    raised    from    other 

sources    4,200,000.00 

Grand  total  $49,317,482.51 


MSBTINQ8  OP  BRTIBH  AND  AMERICAN 
CHSMIBT8 

Joint  meetings  will  be'  held  this  autumn 
by  chemists  of  Great  Britain,  Canada  and  the 
United  States.  Members  of  the  Society  of 
Chemical  Industry  of  Great  Britain  will  join 
with  the  Canadian  branch  of  their  organisation 
in  sessions  in  Montreal  late  in  August.  The 
scientific  and  business  sessions  will  center  at 
McGill  Uniyersityy  where  there  will  be  a  spe- 
cial convocation.  The  Canadian  and  British 
chemists  will  inspect  numerous  plants  and 
will  proceed  to  Ottawa  and  Toronto,  where 
they  will  be  entertained  by  the  local  sections. 
On  September  5  th^  will  reach  Niagara  Falls, 
where  they  will  view  the  vast  establishments 
which  modem  physics  and  chemistry  have 
created. 

The  members  will  then  cross  the  border, 
being  met  by  a  committee  of  the  American 
section  of  their  society  and  conducted  through 
the  industrial  plants  on  this  side  of  the  Falls. 
Dinner  will  be  served  at  Buffalo,  and  on  their 
arrival  at  Syracuse,  they  will  have  luncheon 
with  the  Solvay  Process  Company.  The  chem- 
ists will  then  go  to  Albany  and  New  York 
City,  where  they  will  be  welcomed  by  the 
American  Section  of  the  Society  of  Chemical 
Industry. 

Elaborate  arrangements  for  the  reception  of 
the  chemists  will  be  carried  out,  through  the 
coordinating  committee,  of  which  Dr.  B.  C. 
Hesse  is  chairman  and  Dr.  Allen  Rogers  is 
secretary.  The  festivities,  meetings  and  enter- 
tainments which  will  follow  are  designed  to 
bring  into  closer  bonds  all  chemists  of  Anglo- 
Saxon  stock. 

The  fall  meeting  of  the  American  Chemical 
Society,  with  its  15,S0O  members,  is  to  be 
held  in  New  York  City  from  September  6  to 
10,  inclusive.  The  first  contact  will  be  at  a 
lawn  party,  to  be  given  on  the  afternoon  of 
September  7  to  foreign  guests  and  to  scientific 
societies  at  Columbia  University.  Other  so- 
cieties asked  to  participate  in  the  welcoming 
of  the  visitors  from  abroad  are:  The  American 
Electrochemical  Society;  the  American  Insti- 
tute of  Chemical  Engineers;  the  American 
Section  of  the  Soci^  de  Chimie  industarielle; 
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and  the  Manufacturing  Chemists'  Association 
of  the  United  States.  The  foreign  guests  have 
also  been  invited  to  the  smoker  and  entertain- 
ment of  the  American  Chemical  Society,  which 
will  be  held  on  the  evening  of  Wednesday,  Sep- 
tember 7. 

Scientific  sessions  of  the  American  Chemical 
Society,  in  which  many  matters  concerning 
chemical  research  and  applied  chemistry  will 
be  discussed,  are  to  be  held  at  Columbia  Uni- 
versity. To  these  meetings  the  British  and 
Canadian  guests  have  been  bidden.  They  will 
also  be  present  at  the  banquet  of  the  American 
Chemical  Society  on  the  evening  of  September 
9  at  the  Waldorf -Astoria. 

The  fortnight  beginning  September  12  will 
be  dedicated  to  American  chemistry  in  all  its 
phases,  for  it  marks  the  holding  of  the  Na- 
tional Exposition  of  Chemical  Industries, 
which  is  to  be  held  in  the  Coast  Artillery  Ar- 
mory in  the  Bronx.  There  will  be  brought 
together  under  one  roof  a  demonstration  of 
what  has  been  accomplished  in  this  country 
since  the  European  War  in  adapting  the  re- 
sources of  the  United  States  to  national  needs. 

ORGANIZATION  OP  MBMBSRB  OF  THE  AMBRI- 
CAN  ASSOCIATION  AT  THE  PENNSYL- 
VANIA STATE  COLLEGE 

At  the  Pennsylvania  State  College,  State 
College,  Pa.,  the  members  of  the  American 
Association  for  the  Advancement  of  Science, 
numbering  about  forty,  met  for  dinner  at  the 
University  Club  on  May  20.  Professor  A.  J. 
Wood,  of  the  school  of  engineering,  presided. 
The  speaker  of  the  evening,  Dr.  Ira  N.  HoUis, 
president  of  the  Worcester  Polytechnic  Insti- 
tute, outlined  the  types  of  research  suitable  for 
educational  institutions  as  differentiated  from 
the  purely  applied  types  of  investigations  more 
appropriately  undertaken  by  commercial  firms. 
Dr.  Hollis  regretted  that  so  much  of  the  sci- 
entific effort  of  this  age  has  had  to  go  into 
methods  of  destruction  of  all  that  civilization 
has  built  up,  and  spoke  in  the  highest  terms  of 
the  utility  of  such  researches  as  that  of  Pro- 
fessor Michelson  in  perfecting  methods  of  ac- 
curate astronomical  measurements  which  aid 
humanity  in  a  comprehension  of  the  immensity 
of  the  universe. 


A  discussion  of  the  status  and  the  prospects 
for  scientific  research  at  the  institution  was 
led  by  the  deans  of  the  various  schools  and 
the  president  of  the  college.  A  committee  will 
plan  for  further  meetings  next  year. 


SCIENTIFIC   NOTES  AND  NEWS 

CoLUMBU  University  at  its  commencement 
exercises  conferred  the  d^ree  of  doctor  of 
science  on  Mme.  Curie,  Dr.  John  C.  Merriam, 
president  of  the  Carnegie  Institution  of  Wash- 
ington, and  Dr.  Samuel  W.  Lambert,  dean 
emeritus  of  the  school  of  medicine.  The  de-' 
gree  of  doctor  of  laws  was  conferred  on  Dr. 
James  Bowland  Angell,  president  elect  of 
Yale  University.  The  candidates  were  pre- 
sented by  Dr.  James  F.  Kemp,  professor  of 
geology. 

The  Case  School  of  Applied  Science  has 
conferred  the  doctorate  of  science  on  Albert 
Sauveur,  professor  of  metallurgy  and  metal- 
lography in  Harvard  University. 

Professor  John  M.  Coulter,  of  the  Uni- 
versity of  Chicago,  and  Dr.  Samuel  Ghumany 
of  the  Harvard  Museum  of  Comparative  Zo- 
ology, have  been  elected  foreign  members  of 
the  Linnean  Society  of  London. 

The  Franklin  Institute  has  conferred  its 
Franklin  medal  and  certificate  of  honorary 
membership  on  Professor  Charles  Fabry,  of 
the  University  of  Paris,  for  his  studies  in  the 
field  of  light  radiation. 

Professor  Albert  Einstein  sailed  for  Liver- 
pool on  the  Celtic  on  May  80.  He  will  deliver 
the  Adamson  lecture  of  the  University  of  Man- 
chester. He  will  afterwards  lecture  at  King's 
College,  London,  and  other  institutions. 

Mme.  Curie  was  given  on  May  26  the  de- 
gree of  doctor  of  laws  by  the  University  of 
Pittsburgh,  being  presented  by  Dr.  W.  J.  Hol- 
land. During  the  day  she  visited  the  labora- 
tories where  was  refined  the  gram  of  radium 
presented  to  her  by  President  Harding  on  be- 
half of  American  women.  On  the  following 
day  she  went  to  Canonsburg,  Pa.,  to  inspect  the 
plant  where  the  ore  from  which  radium  is  ob- 
tained passes  through  the  initial  processes  of 
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reduction.  Preriously  MJme.  Curie  had  spent 
two  hours  at  the  plant  of  the  Welsbach  Com* 
pany,  Olouoester,  N.  J.,  and  the  company  pre- 
sented her  with  60  milligrams  of  mesothorium. 
Mme.  Ourie,  accompanied  by  her  daughters^  is 
now  visiting  the  Qrand  Oanyon  and  the  Yel- 
lowstone Park. 

The  Bockefeller  Foundation  gaYe  a  dinner 
in  honor  of  Dr.  Carlos  Chagas,  head  of  the 
department  of  health  in  the  Republic  of  Brazil, 
at  the  Waldorf-Astoria,  on  May  20.  Dr. 
G^rge  £.  Vincent  presided  as  toastmaster, 
and  addresses  of  welcome  were  made  by  John 
D.  Bockefeller,  Jr.,  Dr.  Hermann  M.  Biggs, 
Dr.  Paulo  de  Proenca  and  the  Brazilian  am- 
bassador to  the  United  States.  Dr.  Chagas, 
director  of  the  Institute  Oswaldo  Cruz,  Bio 
de  Janeiro,  gave  a  series  of  three  lectures  on 
**  American  trypanosomiasis  "  at  the  Harvard 
Medical  School,  May  26  and  27. 

We  learn  from  Nature  that  the  presentation 
of  the  first  award  of  the  Eelvin  medal  was  made 
by  the  Bight  Hon.  A.  J.  Balfour  in  the  hall 
of  the  Institution  of  Civil  Engineers  to  Dr. 
W.  C.  Unwin  on  May  4.  The  medal  was 
founded  in  1914,  principally  by  British  and 
American  engineers,  to  commemorate  the 
achievements  of  Lord  Kelvin  in  those  branches 
of  science  which  are  especially  applicable  to 
engineering. 

A  COMMISSION  of  five  engineers  has  been  ap- 
pointed to  visit  England  in  June  to  present  the 
John  Fritz  medal  to  Sir  John  Hadfield,  in 
recognition  of  his  scientific  research  work. 
The  members  of  the  commission  are  as  fol- 
lows: Dr.  Ira  N.  HoUis,  presidoit  of  Wor- 
cester Polytechnic  Institute;  Charles  T.  Main, 
of  Boston,  representing  the  American  Society 
of  Civil  Engineers;  CoL  Arthur  S.  Dwight, 
of  New  York,  representing  the  American  In- 
stitute of  Ifining  and  Metallurgical  Engi- 
neers; Ambrose  Swaseyy  of  Cleveland,  of  the 
John  Fritz  medal  award  board  and  the  Ameri- 
can Society  of  Mechanical  Engineers,  and  Dr. 
F.  B.  Jewett,  of  New  York,  of  the  American 
Institute  of  Electrical  Engineers. 

PREsmsNT  Habdiko,  on  June  8,  designated 
Major  Lawrence  Martin  as  the  representative 


of  the  Departmoit  of  State  on  the  United 
States  Qeographic  Board. 

Mr.  Frank  C.  Baksr,  curator  of  the  Museum 
of  Natural  History,  ITniversily  of  Illinois, 
will  spend  the  summer  in  Wisconsin,  continu- 
ing his  study  of  the  molluscan  fauna  under  the 
auspices  of  the  Wisconsin  Geological  and  Nat- 
ural History  Survey. 

Arthur  D.  Ltttle,  Ino.,  annoimoe  that 
Chester  M.  Clark,  formerly  head  of  the  cor- 
poration department  of  Stone  &  Webster,  has 
been  elected  treasurer.  Merton  R.  Sumner  has 
been  appointed  chief  engineer.  Mr.  Sumner 
was  formerly  chief  engineer  for  New  England 
of  Fred  T.  Ley  &  Company,  and  more  recently 
of  the  Fuller  Industrial  Engineering  Corpora- 
tion. 

The  centenary  of  Bloomingdale  Hospital  at 
White  Plains,  N.  Y.,  for  the  treatment  of 
nervous  and  mental  disorders,  was  celebrated 
on  May  26.  A  special  program  of  addresses 
had  been  arranged  by  Dr.  Tdlliam  L.  Russell, 
medical  superintendent,  for  the  morning  ses- 
sion, and  in  the  afternoon  there  were  tableaux 
showing  the  origin  of  the  a^lum,  its  growth 
and  the  development  of  science  in  the  treat- 
ment of  the  insane.  Addresses  were  made 
by  Dr.  Pierre  Janet,  professor  in  the  College 
of  France,  Paris;  Dr.  Richard  Q.  Rowe,  di- 
rector of  the  Neuro-p^chiatric  Hospital,  Lon- 
don; Dr.  Llewellys  F.  Barker,  of  the  Johns 
Hopkins  Medical  School,  and  Dr.  Adolf 
Meyer,  professor  of  p^chiatry  in  the  Johns 
Hopkins  Medical  SchooL 

Professor  William  Croosbr,  in  charge  of 
the  plant  physiology  department  of  the  XTnirer- 
sity  of  Chicago  and  director  of  the  Thompson 
Institute  for  Plant  Research  at  Yonkers,  New 
York,  gave  an  address  on  **  The  physiology  of 
seed  germination"  before  the  biology  dub 
of  the  ITniversily  of  Minnesota  at  Universily 
Farm  on  May  16.  The  following  afternoon 
Professor  Crocker  spoke  on  an  '^  Effective  at- 
tack on  plant  physiological  problems  "  before 
the  experiment  station  staff  and  other  faculty 
men. 

A  lecture  entitled  ^*  The  study  of  organic 
reactions  occurring  in  living  matter  ^  was  de- 
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liTered  by  Dr.  Treat  B.  Johnson,  profeeeor  of 
oiiganic  chemistry  at  Yale  Universityy  before 
the  Philadelphia  section  of  the  Aznerican 
Chemical  Society  on  the  evening  of  May  14. 

Db.  John  0.  Mkrhum,  president  of  the  Oar< 
negie  Institution  of  Washington,  deliyered  a 
lecture  at  the  State  Uniyersiiy  of  Iowa  in 
April,  entitled  '^  Beoent  researches  on  the  an- 
tiquity of  man  in  Oalifomia."  He  also  ad- 
dressed the  Geology  Club  on  ''  The  Fauna  of 
Bancho  La  Brea." 

The  oommittee  oiganiaed  in  1911  by  thr 
late  Professor  KacOregor  to  promote  a  me- 
morial to  Professor  Tait  in  llie  form  of  a  sec- 
ond chair  of  natural  philosophy  at  Edinburgh, 
reports  that  the  Tait  chair  wiU  shortly  be  es- 
tablished. 

Ohiblis  Piosebino  BownrroH,  known  for 
his  research  in  the  field  of  archeology,  died 
on  June  1,  in  his  serenly-ninth  year. 

Thb  death  is  announced  of  Abbott  Thayer, 
the  distinguished  artist,  known  also  for  his 
studies  of  protectiye  coloration. 

Dr.  £.  J.  Mills,  FJB.S.,  emeritus  profes- 
sor of  technical  chemistry  in  the  Boyal  Tech- 
nical OoUege,  Olaagow,  died  on  April  21,  at 
seventy-nine  years  of  age. 

Thk  American  Society  of  Mechanical  En- 
gineers extended  an  invitation  to  members 
of  the  American  Association  for  the  Advance- 
ment of  Science,  to  attend  the  May  meeting  of 
the  Society  at  Ohicago.  The  program  of  this 
meeting  gave  special  emphasis  to  the  problems 
of  Ohicago  as  a  mid-western  rail-water  gate- 
way. Two  excursions  were  planned:  one  to 
McCook  Field,  for  those  interested  in  aero- 
nautics, and  the  other  to  the  Bock  Island 
Arsenal. 

Thk  Engineering  Foundation  assumes  re- 
sponsibility for  sending  the  following  note  to 
the  daily  press:  ^'Dr.  Oharles  Benson  Davis, 
of  New  York  Cily,  claims  in  a  paper  which  he 
has  prepared  and  submitted  to  Engineering 
Foundation,  that  he  can  make  and  has  made 
some  of  the  chemical  elements,  such  as  gold, 
silver,  platinum  and  copper,  by  transmutation 
of  a  common  element  He  has  shown  samples 
of  the  metals  he  claims  to  have  made  to  mem- 


bers of  the  Engineering  Foundation  in  New 
York  Oity,  and  has  requested  that  body  to  in- 
vestigate his  claims  and  his  methods.  Dr. 
Davis  is  a  reputable  chemist,  a  member  of  the 
Sooiet7  of  Ghemical  Industry,  a  Fellow  of  the 
British  Ohemical  Society,  and  an  Honorary 
Member  of  the  Socilt6  Acad6mique  d'  Histoire 
Internationale.  He  is  the  author  of  several 
papers  which  have  been  published  in  chemical 
journals.'' 

Db.  Edwabd  a.  Spitzka,  formerly  professor 
of  anatomy  at  Jefferson  Medical  OoUege^  Phil- 
adeli^iia,  has  donated  to  the  IT.  S.  National 
Museum  his  collection  of  brains  of  distin- 
guished persons. 

Wb  learn  from  the  Journal  of  the  American 
Medical  Association  that  at  the  annual  meet- 
ing of  the  New  York  Association  for  Medical 
Education  held  at  the  Academy  of  Medidne 
on  March  7,  the  by-laws  were  amended  and 
the  board  of  directors  was  reconstituted  to 
apportion  the  control  of  the  association's 
affairs  to  the  five  medical  schools  of  greater 
New  York;  namely,  Oolumbia  University, 
Oollege  of  Physicians  and  Surgeons;  OomeU 
University  Medical  OoU^ge;  the  Long  Island 
Oollege  Hospital;  the  New  York  Post-Grad- 
uate  Medical  School  and  Hospital,  and  the 
University  and  Bellevue  Hospital  'M'^iftal 
OoUega  This  means  that  for  the  first  time 
in  the  history  of  New  York  Oily  the  five  med- 
ical schools  will  cooperate  to  develop  New 
York  City  as  a  medical  ^M^\^^r^Q  center.  The 
mayor,  the  commissioner  of  health,  and  the 
commissioner  of  public  welfare  are  ex-offioio 
members  of  the  board  of  directors.  Unnec- 
essary duplication  of  courses  of  instruction  by 
the  several  medical  schools  will  be  done  away 
with.  New  courses  and  a  higher  type  of  grad- 
uate work  will  be  instituted.  The  new  officers 
of  the  association  are:  president^  Dr.  Haven 
Emerson,  formerly  heallli  commissioner  of 
New  York  City,  and  at  present  in  charge  of 
the  War  Bisk  Bureau;  secretary.  Dr.  Otto  V. 
Huffman,  at  present  associate  professor  of 
medicine  at  tiie  New  York  Post-Ghraduate 
Medical  School  and  Hospital,  formerly  secre- 
tary of  the  state  board  of  medical  examiners, 
and  secretary-treasurer  of  the  Federation  of 
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State  Medical  Boards  of  the  United  States, 
and  formerly  dean  of  the  Long  Island  College 
Hospital;  treasurer.  Dr.  George  W.  Kosmak, 
attending  surgeon  of  the  I<fing-In  Hospital, 
and  formerly  secretary  of  the  American  Asso- 
ciation of  Obstetricians. 


UNIVERSITY    AND    EDUCATIONAL 
NEWS 

A  DOBHiTOBT  for  foreign  students  at  Co- 
lumbia University  and  other  schools  in  New 
York  has  been  made  possible  through  a  gift 
promised  to  members  of  the  Cosmopolitan 
Club,  an  organization  of  students  in  Colum- 
bia and  New  York  University.  Plans  for  the 
dormitory  provide  for  a  building  of  500  rooms 
to  be  erected  at  a  cost  approximating 
$1,000,000,  on  Riverside  Drive  opposite  Qraufs 
tomb.  The  newspapers  report  that  the  donor 
is  John  D.  Bockef  eller,  Jr. 

Dr.  F.  S.  Harris,  director  and  agronomist  of 
the  Utah  Agricultural  Experiment  Station  and 
professor  of  agronomy  at  the  Utah  Agricul- 
tural College,  has  resigned  to  become  president 
of  the  Brigham  Young  University*  at  Provo, 
Utah,  where  he  succeeds  Dr.  George  H.  Brim- 
hall,  who  has  been  made  president  emeritus. 
Professor  Wm.  Peterson,  station  geologist  and 
professor  of  geology  in  the  college,  has  been 
appointed  to  succeed  Dr.  Harris  as  director  of 
the  station. 

Dr.  Nathan  Fasten,  who  went  to  the  Ore- 
gon Agricultural  College  last  September  from 
the  University  of  Washington,  has  been  pro- 
moted to  the  headship  of  the  department  of 
zoology. 

Dr.  John  W.  M.  Bunker,  who  has  been  for 
several  years  at  the  head  of  the  bacteriological 
department  of  the  Digestive  Ferments  Com- 
pany of  Detroit,  has  been  elected  assistant  pro- 
fessor of  biochemistry  and  physiology  at  the 
Massachusetts  Institute  of  Technology. 


DISCUSSION   AND    CORRESPONDENCE 

CONCERNING  RECENT  AURORAS,  MAY  13  AND 
MAY  Z4,  X9ax 

To  THE  Editor  of  Soebnce:  On  the  evening 
of  May  18, 1921,  there  occurred  a  great  aurora, 


not  visible  here  on  account  of  clouds,  but 
again  on  the  evening  of  May  14  there  was 
another  great  display  visible  here  in  spite  of 
the  half  moon  and  a  low-lying  fog  which 
tended  to  spoil  the  visibility.  As  in  other 
grreat  auroras,  the  great  bundles  of  streamers 
appeared  to  converge  toward  the  senith  from 
the  south  as  well  as  from  the  norths  east  and 
west.  The  sky  at  times  was  virtually  covered 
with  auroral  light  The  outburst  of  May  13 
caused  great  disturbance  to  telegraph  and 
telephone  wire  transmission  and  must  have 
been  of  unusual  magnitude.  All  the  effects 
noted  in  the  aurora  of  May  14  a  day  later 
conformed  to  the  perspective  ideas,  pointed 
out  in  my  paper,  '^  Inferences  concerning  au- 
roras," read  at  the  Boston  meeting  of  the 
National  Academy  of  Sciences  on  November 
14,  1916,  and  published  in  its  Proceedings, 
Vol.  3,  pp.  1-7,  January,  1917. 

It  is  rarely  that  one  great  aurora  follows 
so  closely  on  the  heels  of  another  and  at  an 
interval  so  short  as  a  day.  In  fact  I  have  no 
record  or  recollection  of  such  a  happening  in 
my  time  of  observation,  which  now  extends 
over  fifty  years»  more  or  IsM.  Henoe  tiie  cor 
ditions  lead  to  the  inquiry  whether  any  un- 
usual condition  existed  in  this  instance. 

An  examination  of  the  solar  surface  ap- 
pears to  provide,  or  at  least  suggest,  a  possible 
explanation,  and  at  the  same  time  throw  light 
on  the  nature  of  the  relation  of  the  aurora  to 
the  solar  disturbances. 

On  May  15  there  were  to  be  seen  on  the 
solar  surface  two  large  spot  areas,  separated 
by  an  interval  of  about  one-fourteenth  of  the 
diameter  of  the  sun,  the  one  following  the 
other  as  the  sun  revolved.  These  two  spot 
areas,  quite  distinct  from  each  other,  were 
nearly  round,  the  first  a  single  spot,  the  sec- 
ond a  compact  group  with  a  much  disturbed 
area  adjacent  They  were  located  near  the 
center  of  the  solar  disc. 

As  the  solar  revolution  taJcee  place  in  nearly 
26  days,  the  interval  between  the  spots  appears 
to  he  approximately  one  day  of  the  surface 
movement. 

This  means  that  in  about  one  day  the  sec* 
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ond  spot  would  replace  the  first  in  relation  to 
the  earth.  If  the  first  spot  gave  rise  to  emis- 
sion of  ions,  radially,  which  in  its  orhital  mo- 
tion the  earth  reached  and  in  which  it  became 
enveloped,  the  aurora  of  May  18  was  possibly 
the  result.  The  same  relation  repeated  a  day 
later  by  the  second  spot  replacing  the  first 
would  account  for  the  aurora  of  May  14. 

The  relation  of  the  two  auroras  in  time,  and 
the  sequence  of  spot  positions  on  the  revolving 
sun  are  significant  to  say  the  least 

In  this  connection  it  may  be  noted  that  the 
great  aurora  of  March  22,  1920,  had  a  very 
long  and  imusual  duration,  beginning  early  in 
the  evening  of  that  day  and  continuing  all 
night,  even  being  observed  just  before  sun- 
rise on  the  23d.  It  may  have  continued 
during  part  of  that  day,  invisibly  of  course. 
At  that  time  an  examination  of  the  solar 
surface  disclosed  a  remarkably  elongated  spot 
area  or  chain  of  spots,  and  at  each  end  of  the 
chain  or  elongated  gproup  was  a  well-marked 
rounded  spot  The  gproup  was  fairly  uniform 
in  width  extending  in  a  direction  nearly  paral- 
lel to  the  solar  equator,  and  its  length  would 
amply  account  for  the  long  continuance  of 
the  aurora  if  emanations  were  pouring  out 
from  the  whole  group  as  it  revolved  with  the 
the  sun.  Moreover,  its  advance  past  the  me- 
ridian of  the  sun  was  apparently  much  the 
same  before  the  aurora  as  with  the  two  spots 
believed  to  have  caused  the  auroras  of  this 
year  on  May  13  and  14.  Such  an  advance 
points  to  a  period  (several  hours  possibly) 
required  for  the  ionic  emanations  from  the 
spot  area  to  traverse  the  radius  of  the  earth's 
orbit,  from  the  sun. 

Another  matter  of  interest  may  be  men- 
tioned. In  many  auroras,  especially  during 
the  gpreater  outbursts,  there  occurs  at  times 
the  peculiar  streaming  upward,  as  if  a  lumi- 
nous wave  was  running  up  toward  the  zenith 
crown;  a  sort  of  flaming  efFect  The  motion 
is  fairly  rapid,  perhaps  one  half  second  being 
required  to  traverse  the  length  of  the  streamer. 
The  point  I  wish  to  make  is  that  the  apparent 
velocity  of  this  wave-like  luminosity  upward 
seems  to  be  constant  in  all  auroras  that  I 


have  witnessed  and  in  which  it  was  possible 
to  make  an  estimation.  Hhis  should  be  con- 
firmed or  denied  by  measurement  for  those 
streamers  which  bear  the  same  relation  to  the 
observer,  as  variations  in  distance  away  may 
affect  the  result 

Elihu  Thomson 
SwAMPscoTT,  Mass., 
May  16,  1921 

THE  LANDSLIDE  NEAR  MONT  BLANC 

The  March  Bulletin  of  the  Hoyal  Italian 
Qeographical  Society  contains  an  account 
well  illustrated  with  map  and  photographs,  by 
Professor  17.  Yalbusa  of  the  landslides  near 
Mt  Blanc  which  occurred  on  the  14th  and 
19th  of  November  last  and  made  much  stir 
in  the  newspapers,  even  to  the  point  of  ex- 
citing fear  that  the  round-topped  ''monarch 
of  mountains"  had  lost  some  of  its  height 
(4,807  meters).  Such  was  by  no  means  the 
case,  as  the  head  of  the  slide  was  on  the  east- 
em  side  of  the  subordinate  dome  known  as 
Mt  Blanc  de  Courmayeur  (4,709  m.),  two 
kilometers  east  of  and  nearly  500  meters  lower 
than  the  main  mountain  dome.  Ghranite  rock 
masses  about  half  a  square  kilometer  in  total 
slanting  area,  were  dislodged  from  the  over- 
steepened  side  of  an  east-facing  spur,  the 
top  of  the  gray  slide-scar  being  a  little  lower 
than  the  terminal  point  of  the  spur  which 
has  an  altitude  of  4,881  meters.  The  de- 
tached rock  masses  first  slid  down  into  a 
second-order  cirque  of  small  size  between  the 
spur  of  origin  and  the  Aiguille  blanche  de 
P^tdret  near  by  on  the  southeast;  there  they 
turned  a  short  distance  northeastward  and  de- 
scended from  the  hanging  outlet  of  the  small 
cirque  to  a  level  of  about  8,200  meters  on  the 
Brenva  glacier  at  the  western  side  of  the  great 
first-order  cirque  in  which  fliis  glacier  gathers 
its  nev^  branches,  and  from  which  a  narrower 
glacial  tongue  cascades  southeastward  into 
the  over-deepened  trough — ^locally  known  as 
the  All$e  blanche — of  the  uppermost  Dora 
Baltea.  On  reaching  the  main  glacier  be- 
neath the  smsJl  cirque,  the  slide  turned  to 
the  right,  and  gr&thering  ice  as  it  rushed  along 
spread  over  the  whole  8-kilometer  breadth  of 
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the  glacier  at  the  cirque  front,  even  dashing 
a  little  upward  on  the  opposite  mountain  side; 
and  then,  rushing  down  the  steep  glacial  cas- 
cade where  it  cut  off  s6rac8  and  clogged  cre- 
vasses, it  divided  on  the  convex  surface  of  the 
lower  glacier  and  overran  both  lateral  mo- 
raines but  failed  to  reach  the  mid-extremity 
of  the  tongue  on  the  floor  of  the  All^  blanche. 
The  total  distance  traversed  by  the  slide  was 
about  8  kilometers  according  to  the  map,  but 
only  6  according  to  the  text;  the  total  descent 
was  from  altitude  4,300  to  1,500  meters.  The 
time  of  descent  of  the  first  slide  on  Nov.  14,  as 
estimated  by  eye  witnesses,  was  between  2 
and  3  minutes;  the  velocity  of  movement  was 
the  greater  because  winter  snows  had  not  yet 
fallen  on  the  ice  in  the  great  cirque.  The 
volume  of  the  slide  was  roughly  estimated  at 
between  4,000,000  and  5,000,000  cubic  meters. 
Dust  of  rock  and  ice  was  spread  by  the  wind 
blast  of  the  slide,  right  and  left  of  its  course 
on  the  glacier  and  the  mountain  flanks,  for  a 
width  of  a  kilometer  or  more;  trees  were  over^ 
turned  by  the  blast  outside  of  the  lower  lateral 
moraines;  a  temporary  lakelet  was  formed 
where  the  right  lower  branch  of  the  slide, 
crossing  the  trough  floor  and  ascending  a  little 
on  the  farther  side,  obstructed  the  Dora  Bal- 
tea.  The  slide  was  evidently  one  of  those 
spasmodic  efforts  by  which  the  Alpine  moun- 
tain faces,  over-steepened  by  glacial  sapping, 
try  from  time  to  time  to  regain  more  moderate 
slopes,  such  as  they  had  in  Preglacial  time; 
but  the  volume  of  the  fallen  rock  was  but  a 
trifling  fraction  of  the  spur  irom  which  it 
was  detached. 

W.  M.  D. 

BXTRA.MUNDANB  LIFE:    A  COMMENT 

To  THE  EDrroB  of  Soiencb:  In  discussing 
the  highly  speculative  subject  of  intelligent 
life  in  other  worlds  it  is  well  to  keep  in  mind 
two  serviceable  precepts  of  scientific  reason- 
ing: First,  failure  to  prove  that  il  is  B  is  not 
a  proof  that  A  is  not  B,  Thus,  failure  to 
furnish  evidence  that  other  worlds  are  inhab- 
ited by  intelligent  creatures  is  not  to  be  con- 
strued as  proof  that  such  extramimdane  life 
does  not  exist.     Second,-  of  two  discordant 


propositions:  A  is  B;  A  is  C;  one  of  which 
must  be  true  and  for  neither  of  which  any  evi- 
dence is  forthcoming,  we  are  intellectoally 
bound  to  accord  ho^itality — not  adoption  but 
hospitality — to  the  one  which  is  marked  by 
the  grreater  likelihood.  Viewed  without  an- 
thropometric bias  this  earth  is,  as  we  know, 
one  of  the  less  important  members  of  the  fl(ys- 
tem  to  which  it  primarily  belongs— «  flystem 
dominated  by  a  single  undersized  yellow  star. 
If  we  had  a  time  word  corresponding  to  the 
space  word  parsec,  and  also  had  more  definite 
geological  knowledge  of  tibe  past  and  futoie 
duration  of  this  planet,  we  might  express 
quantitatively  the  fact  that  the  human  race  is 
relatively  a  mere  episode  in  tbe  history  of  the 
planet  itself;  while  our  increasing  knowledge 
of  the  Milky  Way  with  its  encircled  disk  of 
stars  must  convince  us  that  our  solar  system 
is,  in  turn,  only  an  incident  in  the  history  of 
the  stellar  ^stem  to  which  it  belongs.  Which 
is  more  probable,  that  this  one  insignificant 
planet  is  the  only  world  in  which  creatures  Cbl- 
pable  of  feeling  and  knowing  have  originated 
and  developed,  or  that  multitudes  of  other 
worlds  have  afforded  both  conditions  and  cause 
for  life,  including  intelligent  life,  and  are  the 
homes  of  beings  of  both  physical  and  mental 
parts.  The  latter  supposition  seems  to  be  in- 
vested with  incomparably  greater  likelihood. 

Ellen  Hates 
Wkllbslxt,  Mass., 
May  22 

SCIENTIFIC  BOOKS 

The  Health  of  the  Industrial  Worker.    By 
Edoar  L.  Oollis  and  Major  Gbbenwood, 
containing  a  chapter  on  Bedamation  of  the 
Disabled  by  Arthur  J.  Oollib  and  an  inlxo- 
duction  by  Sot  Oboroe  Nbwman.     London, 
J.  &  A.  Churchill,  1921. 
The  appearance  of  the  first  English  book  on 
industrial  hygiene  could  not  have  been  more 
happily  timed.    With  a  combination  of  an  in- 
dustrial depression  and  a  glutted  labor  market 
there  is  a  widespread  tendency  among  Amer- 
ican managers  to  scrap  the  elaborate  person- 
nel machinery  established  during  the  war — 
''  to  safeguard  the  health  and  capacity  of  llie 
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workmen  ...  by  sensible  observanoe  of  the 
facts  and  teachings  of  physiological  science.'' 

The  authors  form  a  peculiarly  authoritatiye 
combination.  As  late  H.  M.  Medical  In- 
spector of  Factories,  member  of  the  Health  of 
Munition  Workers  Committee  and  Director  of 
Welfare  and  Health  under  the  Miniatry  of 
Munitions,  Dr.  E.  L.  CoUis  brings  to  his 
task  an  unusual  background  of  practical  ex- 
perience in  preventive  medicine  and  industry. 
Dr.  Major  Ghreenwood  is  probably  the  fore- 
most British  medical  statistician.  Both  au^ 
thors  are  members  of  the  Industrial  Fatigue 
Research  Board. 

The  book  is  divided  into  four  parts.  In  the 
first  section  an  historical  review  of  British 
industrial  conditions  preceding  the  eighteenth 
century  is  followed  by  an  account  of  indusr 
trial  legislation  from  the  famous  Ordinance 
of  Laborers  in  1349,  following  the  Black 
Death,  to  the  recent  (1911)  Coal  Miners  Act 
and  Workmen's  Compensation  (Silicosis)  Act 
of  1918.  The  first  section  doses  with  two 
valuable  chapters  on  the  utilization  of  statis- 
tical methods  in  industrial  preventive  medi* 
cine  and  the  effects  of  industrial  employment 
upon  health  as  indicated  by  vital  statistics.  A 
study  of  the  mortalily  and  accident  rates  in 
the  English  coalfields  has  brought  out  a  most 
suggestive  correlation  between  the  percentage 
of  miners  who  voted  in  favor  of  a  general 
strike  in  August,  1920,  and  the  regional 
mortality  distribution.  In  Nottinghamshire 
where  deaths  and  accidents  are  at  a  mini- 
mum, only  65  per  cent  of  the  miners  favored 
a  general  strike  while  in  Lancashire  where 
conditions  are  the  worst  of  any  English  coal- 
field, unrest  was  likewise  at  a  maximum  since 
89.7  per  cent  of  the  miners  voted  to  strike. 
These  figures  indicate  a  deep-lying  relation 
betwen  social  unrest  and  health  conditions. 

In  the  second  pert  of  the  book  a  chapter  is 
devoted  to  each  of  the  following  subjects: 
Fatigue^  tuberculosis,  cancer,  accidents  and 
the  industrial  employment  of  women. 

No  matter  in  the  whole  field  of  industrial  hy- 
giene 18  of  more  fondaimental  importanee  than  the 
oecurrenoe  of  f  aitigne.  Besearohes  .  .  .  into  the 
way  in  which  the  hfossan  maehine  works,  are  flow- 


ing tfaait  optimum  ouztput  is  obtained  by  not  aiOow- 
ing  fatigue  to  exceed  physioilogioBl  lindts:  <tiiat 
the  goal  of  .the  eeanenttst-^output-^ean  be  best 
abtained  thsough  the  sarnie  agencies  as  allow  the 
medieal  man  to  loiUtain  bfis  ob jeotive — health. 

The  authors  place  little  faith  in  the  so- 
called  direct  tests  for  fatigue  and  caution 
against  conclusions  regarding  fatigue  that 
have  been  drawn  from  output,  sickness  and 
turnover  figures,  except  in  cases  where  work- 
ing conditions  are  remarkably  uniform. 

The  problem  of  industrial  tuberculosis  is 
summed  up  as  follows: 

Not  through  any  special  intensive  measures  of 
eso^Mugning  agadnst  (the  toberole  ba«&Ilii8,  not 
even  by  the  segregation  of  ithe  actively  tubeceu- 
louB,  does  there  seem  any  real  hope  of  ealvatioa. 
We  haive  to  imiprove  the  homes  of  tiie  working 
fllnwoffl  in  the  first  plaoe— it  is  a  sound  popular  in- 
stiiiot  that  hispixes  the  popular  outcry  against 
uiftxm  and  even  rural  bousing  eonditSone:  in  the 
second  place,  we  have  to  ensure  heftber  fsudtorj 
eonditione.  We  require  regulations  of  the  hours 
and  inrteocdty  of  work,  of  ithe  phyrical  characters 
of  the  atmiosphere,  and  of  the  quantity  and  qual- 
ity of  it^  meals  taken,  so  that  the  workman  re- 
turning home  afaaH  not  reach  it  in  a  eondition  of 
deftn&teay  Aowered  gesiatance  to  an  infection  whidi 
must  stiill  be  regarded  as  ubiquitous. 

Pathological  fatigue,  inadequate  ventilation 
and  insufficient  food  are  believed  to  be  the 
three  outstanding  disposing  factors  to  tuber- 
culosis among  industrial  workers. 

Although  tuberculosis  has  been  steadily  de- 
creasing, ^  the  sudden  change  which  has  taken 
place  in  ^he  conditions  of  life  consequent 
upon  the  development  of  modem  industry, 
has  been  associated  with  a  rapid  rise  in  cancer 
mortality,  and  this  rise  is  gpreatest  where 
modem  industry  is  most  developed.''  In  a 
selected  gproup  of  occupations  (1900-02)  the 
mortality  from  cancer  in  England  and  Wales 
was  gpreatest  among  chimney  sweeps  and  sea- 
men and  least  among  farmers  and  grocers. 
Chimney  sweeps'  cancer  seems  to  be  directly 
associated  with  their  occupation;  in  Belgium, 
where  coal  like  English  coal  is  used,  there  is 
almost  complete  immunity,  but  great  care  is 
taken  to  prevent  contact  with  soot  No  ex- 
planation is  offered  for  the  increasing  cancer 
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mortality  which  parallels  advanciiig  indus- 
trialism. 

A  study  of  British  industrial  accident  sta- 
tistics for  1913  has  shown  that  more  fatalities 
resulted  from  persons  falling  than  from 
machinery  moved  by  mechanical  power.  This 
fact  suggests  a  high  proportion  of  preventable 
accidents  and  further  studies  have  indeed 
shown  that  60  to  80  per  cent  of  all  industrial 
accidents  are  apparently  due  to  mistakes  on 
the  part  of  the  workers.  Safegruarding  of 
machinery  alone  has  not  been  found  to  reduoe 
accidents  more  than  10  per  cent. — ^a  result 
which  conforms  with  American  escperienoe. 
The  interesting  studies  of  Greenwood  and 
Woods  regarding  predisposition  to  aoddents 
are  presented  in  considerable  detail  and  addi- 
tional evidence  is  advanced  corroborating 
their  conclusion  that  a  trivial  accident  indi- 
cates a  susceptible  worker. 

A  -mxrker  who  haa  had  (three  (trivial  aocidexuts  as 
a  more  daogerous  (person  than  one  who  has  had  a 
single  Ibad  wound. 

In  the  chapter  on  the  industrial  employ- 
ment of  women  the  authors  have  presented  a 
thoughtful  analysis  of  the  physical,  physio- 
logical and  psychological  aptitudes  and  short- 
comings of  women.  The  commonly  accepted 
physical  inferiority  of  women  th^  believe 
may  be  due  to  lack  of  physical  training  rather 
than  actual  structural  caimclty.  The  problem 
of  the  expectant  mother  was  successfully  met 
by  the  Ministry  of  Munitions  by  establishing 
a  light  employment  depot 

Overalls  and  gloves  were  made  and  mended  and 
other  sewing  work  was  done  by  expectant  mothers 
drawn  from  several  faetorfes  in  a  distriet.  The 
hoars  of  work  were  shorter  than  normft!,  and  the 
workers  were  paid  on  a  thne  'basis.  Mift  was 
given  in  the  morning,  a  good  meal  mad-day,  tea 
in  the  afternoon,  and  a  rest  lonn  pMmded. — ^The 
women  readily  availed  themselves  of  ithese  facili- 
tpes;  lort  'time  was  negHigibile,  and  work  was  sO  well 
donse  that  the  dSpot  was  a  finaneial  soooesB. 

Although  the  authors  admit  '^  that  the  effect 
of  plumbism  in  causing  miscarriage  and  still 
births  is  a  sufficient  reason  for  excluding 
females  from  exposure  to  lead  fumes  ..." 
they  '^  are  unaware  of  any  scientific  evidence 


in  support  of  the  alleged  sexual  prodiyity." 
This  conclusion  is  contrary  to  the  findings  of 
Oliver,  Legge  and  GkKxiby. 

The  third  part  of  the  book  consists  of  a 
practical  discussion  of  industrial  food  re- 
quirements, ventilation,  lighting  and  general 
sanitary  accommodations.  Attention  is  again 
directed  to  the  disproportionately  high  per- 
centage of  wages  required  for  the  purchase  of 
adequate  food  in  the  case  of  workers  on 
"  heavy  jobs,"  jobs  that  require  3,800  calories 
as  compared  with  2,800  calories  for  light 
work.  According  to  the  calculations  of  Green- 
wood, Hodson  and  Tebb  workers  in  the  former 
class  must  spend  nearly  18  s.  weekly  for  food 
alone  while  in  the  latter  case  10  s.  will  suffice. 
The  practical  problem  is  complicated  by  the 
fact  that  remuneration  is  less  in  the  case  of 
heavy  jobs  than  for  operations  needing  many 
fewer  calories.  In  calculating  working  men's 
budgets  the  physiological  demands  of  specific 
occupations  must  therefore  be  taken  into 
consideration. 

The  value  of  the  chapter  on  ventilation 
might  have  been  considerably  enhanced  by  a 
discussion  of  some  of  the  methods  for  dust 
determination  and  the  presentation  of  E.  Y. 
Hill's  "zone  of  comfort"  chart.  The  report 
of  the  New  York  Ventilation  Cknnmission 
should  certainly  be  included  in  the  bibliog- 
raphy. On  page  327,  Fig.  -26-B  presents  a 
somewhat  unfortunate  example  of  "good 
lighting."  The  intense  local  illumination  and 
the  consequent  deep  shadows  and  contrasts 
are  certainly  not  in  keeping  with  the  best 
modem  practise.  American  experience  has 
shown  that  a  high  general  illumination  vnth 
local  illumination  reduced  to  a  minimum 
gives  the  most  satisfactory  results. 

The  fourth  section  of  the  book  vnill  be  of 
particular  interest  to  industrial  physidans 
and  nurses,  personnel  managers  and  social 
service  workers.  In  the  opinion  of  the  re- 
viewer a  discussion  of  the  physical  standard- 
ization of  jobs,  for  example  by  Martin's 
method,  would  have  been  a  welcome  addition 
to  the  chapter  on  "  Supervision  of  Industrial 
Health."  There  is  far  too  great  a  tendency  to 
depend   upon   such  qualifications  as  "short 
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and  wiry*'  or  "tall  and  flabby"  (p.  881)  in 
placing  prospectiye  workers.  What  we  have 
to  know  is  the  limits  of  physical  strength  re- 
quired for  specific  jobs.  Similarly  the  ques- 
tion of  heart  efficiency  as  studied  by  Lowsley, 
Crampton  and  Schneider  in  this  country 
would  be  of  interest  to  the  industrial  phys- 
ician. The  omission  of  the  nine  figures 
illustrating  the  application  of  iodine  and 
finger  bandages  (pp.  897-400)  would  proyide 
ample  space  for  such  a  discussion. 

The  maintenance  of  high  production  in  any 
field  of  activity  depends  upon  the  health  of 
the  workers.  Industrial  hygiene  need  there- 
fore make  no  appeal  to  the  charity  or  human- 
ity of  industrial  managers.  It  is  primarily 
good  business.  Efficient,  healthy,  productive 
men  and  women  have  a  social  value  whether 
their  production  is  for  service  or  for  profits. 
Under  any  system  of  social  organization  in- 
dustrial hygiene  must  therefore  play  a  lead- 
ing role  in  the  future  development  of  the 
world's  industry. 

Reynold  A.  Spjubth 

School  or  Htoisnb  and  Pubuo  HsAi/THy 
Johns  Hopkins  Univebsitt 


SPECIAL  ARTICLES 

SOIL  ACIDITY  THE  RESULTANT  OF  CHEMICAL 
PHENOMENA 

Salts  of  strong  acids  with  strong  bases,  of 
strong  acids  with  weak  bases,  of  weak  acids 
with  strong  bases,  of  weak  acids  with  weak 
bases,  calcium  hydroxide,  the  lowering  of  the 
freezing  point,  the  catalysis  of  esters  and  the 
hydrogen  electrode  are  all  in  use  in  one  or  an- 
other of  the  various  methods  advocated  for 
the  determination  of  **soil  acidity."  The  re- 
sults obtained  by  the  different  methods  show 
that  the  condition  of  a  soil  at  any  time  can  be 
considered  as  its  progress  towards  a  constantly 
changing  equilibrium  according  to  the  prin- 
ciples of  Le  Chatelier.  It  is  to  be  remem- 
bered that  those  metallic  elements  occurring 
in  ordinary  soil  stand  at  the  top  of  the  elec- 
tromotive series  of  elements  and  that  sodium 
and  potassium  compounds  are  all  somewhat 
soluble;  whereas,  many  calcium  and  magne- 
sium compounds  and  most  iron  and  aluminum 


compounds  are  very  sparingly  soluble  in 
water. 

The  entirely  different  results  obtained  with 
different  salts,  and  the  large  variations  in  soil 
acidity  recently  found  by  Conner  when  soils 
were  kept  at  different  moisture  contents,  make 
it  certain  that  acid  soils  usually  contain  many 
soluble  hydrolytic  products  which  aip  con- 
trolled in  amount  by  the  quantity  of  alkaline 
earths  and  alkali  metals  present  in  the  soil. 

Carbon  dioxide  gas  has  long  been  known  to 
cause  many  chemical  changes  in  silicates  and 
phosphates  resulting  in  the  increased  solubili- 
ties of  constituents  making  up  these  sub- 
stances. The  following  results  were  obtained 
in  recent  investigations  where  soils  in  culture 
pots  were  treated  with  carbon  dioxide.  (The 
details  of  the  different  experiments  will  be 
published  elsewhere.) 

1.  An  "  alkaline  "  sandy  soil  became  acid  in 
reaction  in  three  months  treatment  with  car- 
bon dioxide  gas. 

2.  The  acidity  of  an  acid  brown  silt  loam 
was  increased  by  treating  the  soil  with  carbon 
dioxide  gas. 

3.  Liming  this  loam  decreased  its  acidity 
but  not  as  much  as  the  original  *'  lime  require- 
ment" determination  (Veitch)  indicated. 
One  and  one  half  times  the  total  lime  require- 
ment did  not  neutralize  the  soiL 

4.  Where  the  soil  was  limed,  limed  and 
phosphated,  and  limed  and  treated  with  dried 
blood  or  sodium  nitrate,  carbon  dioxide  gas 
additions  to  the  soil  increased  the  soil  acidity. 

6.  The  specific  conductivity  of  extracts  ob- 
tained on  treating  the  soils  with  conductivity 
water  showed  that  the  carbon  dioxide  gas  had 
changed  the  constitution  of  the  soil.  The 
specific  conductivity  of  the  carbon  dioxide 
treated  soils  was  greater. 

6.  The  acidity  of  the  soils  was  lowered  by 
extraction  with  conductivity  water  and  the 
lowering  was  greater  for  those  samples  which 
had  been  subjected  to  the  carbon  dioxide 
treatments.  A  further  evidence  that  the  acid- 
ity was  due  to  chemical  changes  in  the  soil 
was  that  the  aluminum  and  iron  in  the  nor- 
mal potassium  nitrate  extracts  was  effected  by 
the  carbon  dioxide  treatments. 
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7.  The  volatile  material  detennination  was 
increased  by  carbon  dioxide  treatments,  and 
since  this  increase  could  not  be  accounted  for 
in  the  determination  of  total  carbon,  the  car- 
bon dioxide  gas  must  have  changed  the  water 
of  constitution  of  some  of  the  soil  silicates. 

8.  The  composition  of  the  conductirity 
water  extracts  from  the  different  soils  varied 
as  the  fertilizer  constituents  added  would 
theoretically  replace  substances  known  to  be 
present  in  the  soil. 

9.  The  composition  of  the  conductivity  ex- 
tracts from  the  carbon  dioxide  treated  samples 
showed  that  the  increased  specific  conductivity 
and  acidities  due  to  carbon  dioxide  treatment 
were  associated  with  substances  with  low 
solubility  and  ionization  constants  present 
under  conditions  where  hydrolysis  readily 
took  place. 

The  shifting  of  the  acidity*  the  chemical 
changes  in  the  soil  and  the  soil  extracts  were 
in  accordance  with  the  solubilities  of  salts  of 
metals  high  in  the  electromotive  series  and 
their  tendencies  to  hydrolyze.  The  work  leads 
to  the  conclusion  that  soil  acidity  is  the  re- 
sultant  of  hydrolytic  mass  action  phenomena 
and  thus  the  application  of  the  exact  amount 
of  lime  shown  by  any  method  can  not  be  ex- 
pected to  give  exact  neutrality. 

H.  A.  Notes 

MSLLON  IMSTITUTX  OP  INDUSTRIAL  BiSKAXOH, 

Univxesitt  op  PrrrsBUBOHy 

PlTTSBUBGH.  Pa. 


THE  AMERICAN  MATHEMATICAL 
SOCIETY 

Thz  two  hundred  and  sixteenth  regular  meeting 
of  the  American  Mathematieal  Society  was  held 
at  Ck>lumbia  University,  on  Saturday,  April  23, 
1921,  extending  through  the  usual  morning  and 
afternoon  sessions.  The  attendance  included  sixty- 
seven  meml>er8.  Twenty-four  new  members  were 
elected,  and  eleven  applications  for  membership 
in  the  society  were  received. 

The  council  voted  to  accept  the  invitation  re- 
ceived at  the  February  meeeting  to  hold  the  next 
annual  meeting  of  the  society  at  Toronto  in  con- 
nection with  the  meetings  of  the  American  Associa- 
tion for  the  Advancement  of  Science. 


The  follofring  papers  were  read  at  this  meeting: 

On  the  gyroieope:  W.  P.  Oboood. 

Seven  pointe  in  space  and  the  eighth  aesooiated 
point:  H.  S.  Whitx. 

lfo<t  general  oompoaition  of  polffnomiale :  L.  E. 
Dickson. 

Number  of  real  root$  by  Detearte$*  rule  of 
eigne:  L.  £.  DiCKSOK. 

The  Binstein  Molar  field:  L.  P.  Eisenhabt. 

A  special  kind  of  ruled  surface:  J.  K.  Wmrrx- 

ICOBB. 

On  the  theorems  of  Oreen  and  Gauss:    V.  G. 

POOB. 

Pressure  distribution  around  a  breech-block:  J. 
E.  Bows. 

The  mathematical  theory  of  proportional  repre- 
sentation.   Third  paper:  E.  V.  Huntington. 

On  the  apportionment  of  representative$.  Sec- 
ond paper:   F.  W.  OwzNS. 

On  the  geometry  of  motion  in  a  curved  space 
of  n  dimensions:   Joseph  Lifka. 

Note  on  an  irregular  expansion  problem:  Dttn- 
UAU  Jackson. 

Syperspherical  goniometry,  with  applieations  to 
the  theory  of  correlation  for  n  variables:  Jamxs 
MoMahon. 

On  the  location  of  the  roots  of  polynomials:  J. 
L.  Walsh. 

The  kernel  of  the  Stieltjes  integral  corresponding 
to  a  completely  continuous  transformation:   C.  A 

FiSCHXE. 

On  a  simple  class  of  deductive  systems:   E.  L. 
Post. 
Topics  in  the  theory  of  divergent  series:  W.  A 

HUKWITZ. 

A  new  vector  method  in  integral  equations: 
NoEBEET  WixNXE  and  F.  L.  Hitoboocx. 

On  a  certain  type  of  syttem  of  oo*  curves: 
Jesse  Douolab. 

Concerning  Laguerre'i  inversion:   Jesse  I>oaa- 


Closed  connected  point  »et$  which  are  discon- 
nected by  the  omission  of  a  finite  nwmber  of 
points:  J.  B.  Kline. 

The  sum  of  a  $eries  as  the  solution  of  a  differ- 
ential equation:  I.  J.  Schwatt. 

Method  for  the  summation  of  a  general  case  of 
a  deranged  series:  I.  J.  Sohwatt. 

Higher  derivatives  of  functions  of  functions: 

I.  J.  SOHWAIT. 

A  covariant  of  three  circles:  A.  B.  Ck)BLB. 

B.  G.  D.  BlOHABDSON, 

Secretary 
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IX 


CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

Fust  Avenue  and  Twenty-e^hth  Sneet 
NEW  YORK  CITY 


For  Infonnadon  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y. 


OleiteniReserveUiilversity 

school  or  imoiciie 

Only  Medical  School  in  thm  City 
of  Cleveland 

Admits  only  college  degree  stadents  and 
seniors  in  absentia. 

Bxcellent  laboratories  and  facilities  for 
research  and  advanced  work. 

I^arge  clinical  material.  Sole  medical 
control  of  Lakeside,  City,  Charity  and  Mater- 
nity Hospitals,  and  Babies  Dispensary. 
Clinical  Clerk  Services  and  individual  in- 
s  traction. 

Wide  choice  of  hospital  appointments  for 
all  graduates. 

Fifth  optional  year  leading  to  A.  M.  in 
Medicine. 

Vacation  courses  facilitating  transfer  of 
advanced  students. 

Session  opens  September  29,  1921,  closes 
June  15, 1922.    Tuition.  f250.00. 

Fbr  caiaiogue,  infMrmatkm  ami  appUcaikm 
blanks,  addrmss 

€fteR(«Mrar  i3f3&9l»$t»ei(Nl»a 


Johns  Hopldiis  University 

MMtealSehool 

StelMiflidaahoQliftBliBtiffnl  Piut  of  the  l7nlTBntty  aii 
is  ia  «loM  AflUatioB  withtiM  Joluis  Hopldiis  HMpltsl 


ADMISSION 


OMndldstai  for  sdralMlon  must  be  gndnstat  of  sppioTed 

ittwo  TMi'iinstniction, 
iaalmUog  Isbonitorj  work,  in  Cbemlstiy,  and  one  jear  each  In 


eoOosaa  or  iciMitlfle  aehoola  wltli  at  loaat  1 


.   .  TftogatlMrwltlioTidonoe  of  a  reading  knowl- 

odgo  of  Franeh  ana  Gorman. 

Eaahdaaiislhnited  to90ilad«nts,Benaa4  woman  being 

■dmlttod  OB  tbo  aamo  taima.    Moenl  in  umiattal  etreumtlamee§, 

tmjMeaitamforadmlaHonwmm4%eeontidendqftarJM^  Jtt 

tfTMMietaa  ooonr,  itndnU  ttom  other  Inatltatlona  derizlng 

~  aUmdlng  may  boadmlttod  to  tho  aaoond  orthlid  yoar 

thoT  ItaBm  ul  at  mu  nq[alx«nMnta  and  pnaent  ox. 

owulftoationiL 

INSTRUCTION 

I  aoademle  Toar  biglna  tho  Tnaaday  noareot  OeCober  1  and 

I  the  thlidTnaoda/ In  Jane.    The  ooniao  of  Intmoton, 

jtoa  four  yean  and  oapaeial  ompkaaia  la  laid  upon  prao- 

tlod  W01* In  tlMlaboiatorlMb  in tlM  waida of  tho Hoapltafand 

TUITION 

Tbo  fliiaigo  for  tnliloa  la  IBSO  par  annvm,  pojaUo  In  tfaxoa 
tnilalmanta.  Iboraan  no oztimlSaaexoepi for  nntal of  mlero- 
BBope^  ooitaln  ozpanalTO  anppliaa,  and  laboiatory  breakage. 

Tba  annna]  annoanoemani  and  appUaattoB  blanks  msj  bs 
•MiiBadbfaddiaadngtte 

Donn  mt  tbo  J*hna  HopklM  Medical  School 
Waahlncton  and  Mnn— aat  9«b.        BALTIMORS,  MD* 

SUMMER  WORK  FOR  GRADUATES 
m  MCDIONE 
Beginning  T^eaday.  Jono  0th,  and  ending  Thnndaj,  July 
ISth,  a  oouae  In  medical  dtagnoala,  inefaiding  laboratory  exaw 
efaea  In  dinlaal  pathology  ana  domonetratlona  in  pathological 
anatomy,  vin  be  ofbrML  The  ooaree  will  be  limited  to  twiemtw 
■tndenti^  fte  1100.    AppUoatlons  ahoold  bo  mada  to  the  Dean^ 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{MmtabUMh€d  ia  1834} 

ADMWfllON:  All  students  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  (General  and  Organic),  Physiea  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 


OOMBIMBD  GODRSBB;  Premedicaloowseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  |m»vides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  tha 
seoona  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  mai 
Gfaduate  School  of  Medidne  also. 

Women  mdmitted  to  mil  Seboolm  of  thm 
College  of  Medicine 

For  bulletins  and  all  other  information,  addraaa 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La« 
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Northwestern  University 
IMedical  School 

Situated  In  Chicaco  In  doae  proximity  to  important 
Hospitals  with  an  abundance  of  olinieal  materiaL 

▲d&iesion  Requiremente— Two  yean  of  CoUece  eredit 
including  |a  satiofaotoiy  course  in  Physics,  Chemistiy, 
Biology  or  Zoology,  and  French  or  Qennan. 

Course  of  Study—leading  to  the  degree  of  Doctor  of 
Medicine — ^Four  years  in  the  Medical  School  and  a 
fifth  year  either  as  Interne  in  an  approved  hospital 
or  devoted  to  research  in  some  branch  of  Medical 
Science* 

Graduate  Instruction— in  courses  leading  to  the  degree 
of  Master  of  Arte  or  Doctor  of  Philosophy. 

Research  Poundatiott — ^The  James  A.  Patten  Endow- 
ment for  Reeeareh  aif ords  unusual  opportunities  for 
advanced  students  of  Medical  Science  to  pursue 
spedal  investigations. 

Research  PeSowshipt— F6ur  f sUowships  of  the  value 
of  $600  eadi  are  awarded  annually  to  promote 
scholariy  research. 


Tuition  Pees — ^The  tuition  fee  for  undetgraduate  stu- 
dents is  $180.00  a  year. 

For  information  address 

C.  W.  PATTERSON.  Registrar 

S4ai  •••Hh  OMrtMr*  StrMt    ClilMig*.  llllMto 


Yale  University 

SCHOOL  OF  MEDICINE 

Affiliated  %irith  the  New  Haven  Ho^nuI 
and  New  Haven  DiepeiiMiy 

109tfa  Setsion 

Reoigaaized  on  •  hiU-time  beat 

Entrance  Recfunrements :  A  ndDimuiii 
of  two  yean  (or  its  equivalait)  of  college 
including  general  biology,  physics,  general 
and  organic  chemistiy,  physical  chemistry 
or  laboratory  physics,  and  either  French 
or  Gennan« 

ALL  OF  THE  GENERAL  FACnJTIES 
OF  THE  UNIVERSITY  ARE  AVAIL. 
ABLE     TO     MEDICAL     STUDENTS 

As  the  nwnber  admitted  to  each  class  is 
limited,  applications  must  be  made  before 
Julyl. 

Dean,  Yale   University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


Naturalists'  Supplies 


We  carry  a  iCsck  for 


ddiTtry 


I.  Collecting  Utensflt. 
II.  Breeding  Apparatus  and  Cages  for  Lhring 

Animals. 
IIL  Preparing  and  Presenring  UtensOs. 
IV.  Cabinets  and  Insect  Cases. 
V.  Magnifiers*  Microscopes  and  Accessories. 
VI.  Botanists'  Supplies. 
VII.  Explorers'  and  Collectors'  Camp  Outfits. 
VIXT.  Miscellaneous  Naturalists'  SuppUea. 
IX.  Oobgists'  Supplies. 
X.  Aquaria. 

XI.  Books  and  Publications. 
XII.  Chemicals 

K-S  Mossiim  Cabinsts  of  Okis  and  Metal 

New  Ulastiatad  Biolocical  Catalogm  will  bs  sent  fra« 
of  charca  upon  appUcatioa 

THEKNT-SCHEERERCORPORATION 


D^pt.  of  Natoral  Scfoaca 
G.  LaaiO.  Pli  J>. 


404-410  W.27tli  St 
NswYarkaty 


Freas  Constant  Temperature 
Laboratory  Apparatus 


Freas  Tube  Furnace, 
Supplied  by  all  dealers  in  Laboratory  apparatus 
There  is  a  FREAS  Oyen,  Incubator  and  Water 
Bath  for  your  Laboratory  needs.    Write  for 
descriptiye  literature. 


Manufactured  by 

The  Thermo  Electric  Instrument  Go. 

8  Johnson  Street  Newark,  N.  J. 
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New  Spencer 
Abbe  Refractometer 


Range  of  indices  1.30  to  1.71 

The  iadex  scale  is  graduated  in  both  directions  to  be  read  from  either 
side.  Readings  are  direct  in  Indices  of  the  D  line. 

The  mirror  slides  on  a  horizontal  bar  which  greatly  facilitates  obtain- 
ing light  from  various  positions. 

Among  other  substances  it  is  suitable  for  examination  of  waxes,  sugar 
solutions,  lard,  oils,  gums,  balsams,  varnish,  etc. 

Description  sent  on  requesL 


PAL2  COMPANY 

LABORATORY    APPARATUS 
183-lST   W.  itao  STRSET  NE'W  YORK,  N.  Y. 
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Compression  Carbon  Rheostats 


For  servlee  liiat requires  ezoeeedliigly  ''fine**  snd  vnifonii carrenC recaktloa»  we 
Bowing  liieoeUts;— 


No. 

no 

90 
80 
10 


Nonnal 


WatU 
860 


lOf 

.00— 6obins 


GvbonBlooki 


50blocluA''thSok 
11"  ■qparo 

d5b]oe)uA"tl»ielE 

2"  Miutm 
OOUoekir  thick 

5"  ■qnm 
00  bl<k.ki  r'  thSok 
4'*  iqiiAre 
•  Tldt  ibMftoi  U  rappltod  with  thiw  BOfiible  t«tmiiial  platai,  M  ih^ 

WrUe  /M*  BuU0Hm,  JTo.  9S7,  demcrihino  *'^aoa^^  Lmbor^aiorv 


1000 
1500 

aooo 


.01—2     " 
.006-1  •• 


15i''  Ions  41''  wide 

6i^ijdi 
2ff'  loDff  bf'  wide 

O^'^hi^ 
22^  loDg  TT  wide 

rrhifh 
22^'  lone  IT  wide 

9"hi^ 


Ctoibl. 


N«| 


112^ 

126.00 

160.00 

PrioeoA 
applicetioii 


JAMES  G.  BIDDLE       1211-13  arch  st.,  Philadelphia 


COMPTON 

QUADRANT 

ELECTROMETER 


PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

IMMBDIATB  DBLIVBRIBS. 
ASK  FOR  CATAIjOGUB  1«. 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION    INSTRUMENTS 

e36-64C  EAST  STATE  STREET 
TRENTON,  N.  J. 


Central  Slectrical  System  of  Compton  Bleetrometer 
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Hay  Fever  Memoranda 

SERIES  II 

Late  Spring  Tjrpe.  Patients  whose  hay  fever  develops 
in  the  latter  part  of  May,  or  during  June,  should  be  tested  with 
the  pdlens  of  the  chief  grasses*  such  as  orchard  grass,  timothy, 
red  top — ^and  certain  early  flowering  weeds. 

Late  Summer  Tjrpe.  Patients  whose  hav  fever  develops  m 
mid- August  and  contmues  until  frost  should  be  tested  with  the 
pollens  oi  such  weeds  as  ragweed  and  goldenrod,  the  related 
sunflower ;  also  with  the  pollen  of  the  one  important  late 
flowering  grass,  viz.,  com,  it  exposed  to  same. 

Arlco-Pollen  Extracts 

For  Cutaneous  Tests  and  Treatment  cover  early  and 
late  springy  a/so  Summer  and  Autumn. 

iMeroiure  and  usmf    The  Arliiigtoii  CheDucal  Company 

pollens  an  request  YONKERS,  N.  Y. 


Anco  Biological  Supplies 

Important  Announcement 

PLACE  TOUR  ORDERS  FOR  BIOLOGICAL  SPECIMENS  which  you  will 
need  for  the  coming  Fall  term  with,  the  only  Western  Company  that  owns  and 
operates  its  own  collecting  station. 

OUR  EASf  BRN  HOUSE  at  Swan's  Island,  Maine,  will  supply  you  direct  dur- 
ing the  months  of  July  and  August,  or  you  may  draw  from  our  stock  at  Chicago. 

NOTE:  A  x5%  discount  will  be  allowed  on  every  order  sent  to  our  Swan's 
Island  station,  which  is.  to  be  shipped  during  the  months  of  July  or  August,  and 
which  amounts  to  $50.00  or  more.  Orders  for  less  than  $50.00  will  be  subject 
to  a  10%  discount  during  these  months'. 

A  iO%  discount  will  be  allowed  on  all  orders  received  prior  to  August  ist,  by 
our  Chicago  house,  for  goods  to  be  delivered  for  the  opening  of  the  Fall  term  of 
the  following  school  year.  " 

WRITE  FOR  OUR  CATALOGUE  NO.  21. 

PREPARED  BY 

Quality  Ffrst  THE     ANGLERS     Co.  Fron^DMfmry 

^^  913  Wmt  Randolph  St.         CHICAGO.  ILLINOIS 
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POLARISCOPES 


In  Stock  for  Immediale  Shipment  as  follows: 

No.  5440  S  Half-shadow,  single  wedge,  for  tubes  up  to  200  mm.     Price  $300 
No.  5444  S  Similar  to  above,  but  for  tubes  up  to  400  mm.    Price  $350 
No.  5470  S  Half-shadow,  with  Laurent  polarizer,  regularly  used  for  urinary 

analysis.     Price  $110 
No.  5472  S  Half-shadow,  for  tubes  up  to  220  mm.    Price  $350 
No.  5474  S  Similar  to  No.  5472,  but  for  tubes  up  to  400  mm.  Price  $380 
No.  5480  S  See  Cut     Hastriple  field  polarizer,  reads  up  to  1/100  degree,  has 

heating  apparatus,  table  plate,  etc     For  tubes  up  to  220  mm.     Price 

$600 

Besides  above  Polariscopes,  we  have  in  stock  Polariscope  Tubes  of  all 
kinds.  Abbe  Refractometers,  Du  Bosc  Colorimeters,  also  a  great  variety  of 
Microscopes  and  Microscope  Accessori^ 

Write  for  additional  information,  giving  details  of  your  requirements. 


KTtiBr 


mend 


19511 
NEW  TOU  OTT  ^8BM^        PITTSBUIGH  BRANCH 

M  Aft^  laili— IM  St         ^OS^  2011 , 
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— ^you  are  deUvering  an  infermal  talk,  tay,  on  your  travels ;  you 
are  trying  to  recall  an  altitude  or  the  height  of  a  building.  To 
moat  minds  figures  are  vague,  but  dear,  lasting  impressions  can 
be  made  by  actual  pictures  projected  on  a  screen  by  the 

^sch^lomb 

BALOPnCON 

THE. PERFECT  SHTEREOPTICON 

This  instrument  projects  opaque  objects,  including  photographs,  magazine  il- 
lustrations, post  cards,  maps,  specimens,  etc.,  as  well  as  lantern  slides.  Even, 
steady  and  safe  illumination  is  assured  by  the  new  gas-filled  Mazda  lamp.  For 
dear  pictures  and  easy  operation  specify  the  Balopticon. 

Bausch  i^  \s>mb  Optical  Q. 

552  St.  Paul  Street  ROCHESTER,  N.  Y. 

New  York  Chicago  Washington  San  Francisco  London 
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Highest  Grade  of  Laboratory  Ap- 
paratus and  Supplies  for 
all  Laboratories 

Agriculture,  Biology^Physics,  Chem- 
istry, Physiography,  Physical 
Geography 

CATALOGS  SENT  UPON  REQUEST 

A — ^A^cultural  Apparatus  and  Supplies. 
B — Biolo^cal  Apparatus  and  Supplies. 
C — Chemicals,  Minerals  and  Soils. 
G — Phjrsics  and  Chemistry  Apparatus  and 

Supplies. 
D — Diplomas    for    Grade    Schools,    High 

Schools,  etc. 
4 — ^Looee  Leaf  Notebooks,   Papers,   Her- 
bariums, Manuals,  etc. 
5C — General  School  Supplies. 
L — Lantern  Slides,  Nlicroscopic  slides  and 
Balopticons. 
DC — Electric  Meters,  direct  or  alternating 

current. 
W — Wireless  Apparatus  and  Supplies. 
Lists  of  apparatus  for  state  requirements 
and  for  text  books. 
Ask  for  list  for  your  state  or  for  your  text. 
Manuals,  on  physics,  physical  geography 
and  agriculture. 

Samples  sent  for  examination  upon  request. 


We  are  pleased  to  announce  quantity  production  and 
a  consequent  price  reduction  in  Welch  alternating  current 
meters. 

Some  of  the  special  features  and  characteristics  of  the 
new  Welch  Alternating  Current  Meters  are  mentioned 
below.  Complete  bulletin  describing  in  detail  the  superior 
qualities  of  these  instruments,  will  be  sent  upon  request. 

The  Case  is  dust  tight  and  handsomely  finished. 

The  Pointer  is  of  light  aluminum  tubing. 

The  Zero  Corrector  is  provided  for  setting  the  pointer. 

Dead  Beat  action  is  obtained  by  carefully  constructed 
damping  device. 

The  Accoracy  is  guaranteed  to  one  half  of  one  percent 
of  full  scale. 

The  Scale  is  almost  uniform,  about  90  percent  of  the 
scale  is  large  enough  so  that  it  may  be  guaranteed  in 
full. 
Write  for  full  description,  list  of  ranges  in  stock  and  price. 


OUR  POLICY 

To  attain  the  highest  possible  standard  of  service 
is  the  purpose  which  dominates  all  other  considera- 
tions m  the  designmg  and  building  of  "WELCH" 
Laboratory  Apparatus  and  Supplies. 


qA  Sign  of  ifmlity     ^^ll^lH|     oA  Mark  of  Service 


W.  M.  WELCH  SCIENTinC  COMPANY 


1516  Orleans  Stteet 


ManufiicCuteriy  Importera  and  Exportera  of 
Scientific  ApparaUis  and  School  Supplies 


CHICAGO,  ILL. 
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A  Portable  Potentiometer 
for  H-ion  Determinations 


The  Portable  H-Ion  Potentiometer  is  not  only  useful  in  laboratory  work,  but  it  will 
generally  find  a  place  in  plant  and  field  surveys,  and  wherever  portability  in  such  a  set  is 
a  desirable  feature. 

Standard  cell,  galvanometer,  adjusting  rheostat— all  are  enclosed  in  a  substantial  oak 
case  6"x6"x9}4",  provided  with  a  carrying  strap.  All  parts  are  ruggedly  constructed  to 
withstand  hard  usage.  The  usual  L.  &  N.  guarantee  applies  to  this  potentiometer,  as  it 
does  to  all  of  our  instruments. 

There  are  two  models.  Both  are  exactly  alike  in  size  and  external  appearance,  and 
both  have  the  same  range.  No.  7655  has  a  main  dial  and  slide  wire,  and  measures  accurately 
to  ±0.5  millivolt  (1%  of  a  pH  unit).  No.  7656,  with  slide  wire  only,  is  accurate  within 
±5  millivolts  (10%  of  a  pe  unit). 

PSICSS 

7655    L.  &  N.  Portable  Hydrogen  Ion  Potentiometer,  range  o  to  1200  millivolts, 

accuracy  ±a5  millivolt,  sensitivity  ample  in  nearly  all  solutions 1x50.00 

'  '    '     -   ^r    portable  Hydrogen  Ion  Poten- 
f  as  illustrated,  range  o  to  1200 
s  (or  any  other  desired  range), 
±  ^%  of  its  range Ixacoo 

LEEDS  &  NORTHRUP 
COMPANY 

EleciricMl  Memsuring  Instrvmenis 

4901  Stenton  Av«nue 
PHILADELPHIA,  PENNA. 


Have  you  sun  our  catalogug  S75»  ^n- 
led,  "  Electrometric  Methods  and  Appa- 
tus  for  Determining  Hydrogen  Ion  Con- 
ntrations"?  If  not,  we  should  Uke  to 
^^nd  you  a  copy. 
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The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  Ph.D. 

ftofmot  of  Mtfotoloakal  fhyrfa,  Vak»d  Statm 
WMlMBttniu 

Acatiooal  sad  dsductiva  tfcsose  on  dM  phfsaoiof 
the  stmoiplins.  Of  great  vslue  to  msCMcdogittSy 
physidrti  sad  the  svistor. 

678  PagM,  niuscntcd.  Index,  9vo.    Price,  ^5 

THE  FRANKLIN  INSTTTUTB 

PHILADELPHIA,  U.  &  A. 


THE   COCCIDAE 

Tables  fer  the  Identification  of  the  Subfamilies 

and  Some  of  the  More  Important  Genera 

and  Species  Together  with  Discussions 

of  Their  Anatomy  and  Life  History 

By 
ALFX.  D.  MaoGILUVRAY  PI1.D. 

Jfrtf*  tif  Systematic  Entomology  in  the  University  ^f  Itlinois 
Chapters  devoted  to  near  relatives  of  Coccids,  Prep- 
aration,  External  Anatom^r,  Classification,  and  to  each 
of  the  Subfamilies  and  Tribes,  Twenty-seven  in  all. 

8vo.     Cloth.     1x4^2.    16.00  net 
Sent  prepaid  upon  receipt  of  price*    Order  direct  from  publishef 

SCARAB   COMPANY 
603  Mchigan  Ave.  Urbana,  Illinois 


^  FELLOWSHIP  or  PHABMACOLOOT 

"The  Department  of  Pharmacology  of  the  Medical 
School  of  Western  Reserve  University,  Cleveland, 
offers  a  fellowship,  intended  primarily  for  training 
in  research  and  teaching,  but  carrying  a  stipend  at  the 
rate  of  $1,800  per  annum.  Men  with  M.D.  or  Ph.D. 
degree  are  eligible ;  but  lower  degrees  may  be  sc- 
ceptable  if  joined  to  exceptional  ability  and  experience. 

WANTED.  Instructor  in  Mathematics  and  Astronomy 
to  take  the  place  of  a  professor  on  leave  of  absence 
for  the  college  year  1921-22.  Salary  $2,000.  Instructor 
will  have  charge  of  new  Warner  &Swasejr  Observa- 
tory and  will  be  expected  is  teach  practical  astron- 
omy as  well  as  seme  sisssss  in  mathematics. 

PretfUlwt,  0A8B  MBtOL  OF  APPUBB  BOEnrOB 
OlePsUuid,  Ohio 


WANTED,  in  an  Boattra  college,  a  young  man  as 
Assistant  in  Zoology  (B.S.  or  M.  S.).  Must  have 
a  fair  knowledge  of  vertebrate  morphology.  State 
qualifications.  Salary  $1500. 

Address  U,  Care  of  Scienne,  Garrison,  RY. 

Large  Induction  C<dl,  20  inch  apark,  25  amperes, 
110  volts,  electrolytic  interrupter.  Biddle  makei 
$100. 

Two  6-inch  M.  &  W.  X-Ray  Tubes,  $25.  Adjust- 
able Tube  Stand,  lead  glass  bowl;  $10. 

Tome  School,  Port  Deposit,  Md. 

Memolra  of  ttie  WIstar  Inatitate  of  Aaalomy  ud 
Biology.    No.  6,  1916 

THE  RAT 


Data  and  RafcranM  TsUm.    278  Pa..-.    ^  -— — 

CoJSlrfu7'i!£d^%dH«l  hf  HENRY  H.  DONALDSON. 
P<Mt|Mid,  $3  JW. 

The  Wistar  Institate  liiilade^lito.  Pa. 

The  Alicro3cope 

By  SIMON  H.  GAGE  of  CoraeU  University 

13th  Edition,  PubUshsd  December.  19M 

iathli«ditioa,  •pedaltnphMltispvtsiMM  thsDsrk-rWdllkraieopt 

Postpaid  $3.11 

COMSTOCK    PUBLISHING   CO.,  Itbaca,  N.  Y. 


o  precision; 

TUNING  FORKS 


Made  in  wide  range  of  frequency  up  to  5000  vibrations.  Twenty-five  years  of  experience  have  placed 
us  in  position  to  guarantee  absolutely  accurate  rating.  In  rating  our  Forks  we  use  a  standard  supplied 
by  Dr.  D.  C.  Miller  of  the  Case  School  of  Applied  Science.  Cleveland.  Ohio.  Our  electrically  maintained 
Forks  are  well  known  for  their  convenient  mountings  permitting  of  great  range  of  adaptability. 

WM.  GAERTNER  &  CO. 

5345^9  Lake  Park  Ave.,    Chicago,  Ul. 
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THIRD  EDITION-NOW  READY 

AMERICAN  MEN  OF  SCIENCE 

A  BICXIRAPHICAL  DIRECTORY 

EDITED  BY  J.  McKEEN  CATTELL  AND  DEAN  R.  BRIMHALL 

The  third  edition  of  the  Directory  contains  about  9,600  sketches  as  compared  with  4,000 
in  the  first  edition  and  5,500  in  the  second  edition.  The  work  should  be  in  the  hands  of  all 
those  who  are  directly  or  indirectly  interested  in  scientific  work. 

(1)  Men  of  sd^Boe  will  find  it  indispensable.  It  gives  not  only  the  names,  addresses, 
scientific  records  and  tk«  lik«  of  their  fellow  workers,  but  dso  an  invaluable  summary  of  the  re- 
search work  of  the  oouBtry,  oempleted  and  in  progress. 

(2)  Those  interested  in  scienee,  even  though  they  may  not  be  professionally  engaged  in 
research  work,  will  find  much  of  interest  and  value  to  them  in  the  book. 

(3)  Executives  in  institutions  of  learning  and  others  brought  into  relations  with  scientific 
men  will  use  the  book  constantiy. 

(4)  Editors  of  newspapers  and  periodicals  will  find  it  to  be  one  of  the  works  of  reference 
that  tiiey  will  need  most  frequentiy. 

(5)  Libraries  will  find  the  book  to  be  a  necessary  addition  to  tiieir  reference  shelves. 

Price,  Ten  Dollars,  Net,  Postage  Paid 

THE  SCIENCE  PRESS 

GARRISON,  N.  Y.  LANCASTER,  PA. 


HIGH  VACUUM   PUMPS 

)m  or  laboratory  practice,  really  high 
)mmend  the  Condensation-  Pump  dcvel- 
iuir  of  the  General  Electric  Company — 
any  other  as  yet  obtainable. 
rates  with  surprising  rapidity,  and  there 
mit  to  the  degree  of  exhaustion  that  can 

•ump  must  be  used;  and  for  that  purpose 
-stage  oil -scaled  mechanical  pump,  which 
is  capable  of  producing  a  vacuum  of 
o.ooi  mm.  when  used  alone. 

The  picture  shows  a  complete  out- 
I  fit  comprising  Langmuir  Condensation 
Pump,  two-stage  auxiliary  pump  and 
J^  H.P.  motor — all  mounted  together 
on  one  base. 
Write  tor  descriptive  buUetin  5-965 

JAMES  G.  BIDDLE 

1211-13  Arch  St.  Philadelphia 
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WALLACE 

Photomicrographic  and  Spectrographic 

COLOR  FILTERS 

The  color  filters  illustrated  here  were  devised 
by  Dr.  R.  James  Wallace,  formerly  Photo- 
Physicist  of  the  Yerkes  Observatory  and  later 
Director  of  the  Research  Laboratory  of  the 
Cramer  Dry  Plate  Company,  primarily  to  enable 
workers  in  photomicrography  to  obtain  an 
accurate  photographic  reproduction  of  objects, 
the  details  of  which  are  rendered  conspicuous  to 
the  eye  by  inherent  or  artificial  color  differentia- 
tion. 

By  their  use,  the  field  of  application  of 
photography  to  bacteriology,  histology,  metal- 
lography and  spectrography  is  greatly  extended 
and  the  accuracy  of  conclusions  drawn  from  a 
careful  study  of  visual  impressions,  rendered 
permanent  on  the  photographic  plate,  is  in- 
creased beyond  measure. 

The  Wallace  Color  Filters  consist  of  a  set 
of  ten  gelatine  coated  glass  plates  two  inches 
square,  each  bound  with  a  protecting  cover 
glass.  The  transmission  values  of  these  filters 
are  the  result  of  years  of  research  work  on  the 
part  of  one  who  combines  in  a  unique  manner 
the  viewpoints  of  both  physicist  and  photog- 
rapher,  and  the  ranges  are  therefore  selected 

to  cover  practically  every  possible  combination  of  photographic  plate  and  desirable  or  undesirable 

color  value  in  the  specimen  to  be  photographed. 

WALLACE  COLOR  FILTERS,  set  of  ten,  as  described  above,  in  neat  wooden  case  covered 
with  imitation  leather.  Each  plate  is  numbered  for  convenience  in  referring  to 
the  scale  of  transmission  ranges  on  the  inside  of  the  cover $12.00 

WALLACE  COLOR  FILTERS,  same  as  above  but  with  gelatine  film  mounted  on  optical 

glass  of  first  quality.    These  will  be  made  up  to  order  only $24.00 

Bulletin  No.  95S,  now  in  preparation,  gives  a  complete  explanation  of  the  application  of  color 
filters  to  photomicrography  and  contains  much  information  of  value  to  those  who  are  engaged  in 
such  work.     It  will  be  sent  free  upon  request. 


Central  Sciejntific  Company 

460  EAST  OHIO  STREET  CHICACO,    U.  8.  A. 


Digitized  by 


Google 


8CIENGE— ADVERTISEMENTS 


Til 


Repeated  object  lessons  have  demonstrated  that  nearly  all 
progress  in  science  has  resulted  in  important  advances 


Sdmmel^,N.Y. 


Among  the  many  products  developed  by  the  General 
Electric  Company's  research  laboratories  the  following 
are  of  special  interest  to  manufacturers: 


QENBLITB 

A  self  lubricated  metal  for  light  duty  bearing 
purpoeea,  containing  approsimatelj  40%  by 
volume  c^  graphite  distributed  evenly  through- 
out ite  ] 


WATER  JAPAN 

A  non-inflammable  japan  which  can  be  used 
with  absolutely  no  fire-risk.  Reeulte  obtained 
with  this  japan  equal  those  obtained  by  the 
use  of  the  best  grades  of  ordinary  Japan. 

KENOTRON 

A  high  voltage  D.  C  rectifier.  Supplied  in  the 
following  sizes : 

100,000  volt,  100  ma. 
20,000     "      100    " 
10,000     "      100    " 
Absolutely  no  moving  parts. 


BOROPLUX 

A  deaddixer  used  primarily  for  producing 
mechanically  sound  copper  castings  of  high 
electrical  conductivity. 


LANQMUIR   CONDENSATION   PUMP 

With  this  pump  backed  up  by  a  proper  rough 
pump  vacua  as  low  as  10-3  bars  have  been 
produced  and  measured. 


TWO   STAGE  ROTARY 

OIL-SEALED   VACUUM   PUMP 

With  this  pump  a  pressure  of  .001  mm.  of  mer- 
cury may  be  obtained.  It  is  driven  by  a 
^H.  P.  motor  mounted  upon  the  same  base. 
This  pump  can  be  used  satisfactorily  as  a 
rough  pump  for  backing  up  the  Langmuir 
Condensation  Pump. 


For  further  information  address  Supply  Department,  Schenectady  Office. 


GeneralAElectric 


General  Office 
Sdienectady;HY 


Company  ^^^uis  »b^ 
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SPENCER  ELECTRIC  OVEN 

FOR  RAPID  MOISTURE  TESTS 

THB  TBST 

IN  OUR  STOCK  FOR  iMMEDIATE  SHIPMENT 

OF  SBRVICB 


Spencer  Patent  Electric  Oren,  Type  A,  with  cover  removed 

Devised  by  GuHf ord  L.  Spencer,  General  Superintendent  of  Mannfactore  and  Chief  Cheolat 
of  the  Cttban  American  Sugar  Company,  to  meet  the  need  of  very  rapid  moisture  tests  in  con- 
trolling the  centrifugal  purg^  of  sugars  and  the  bagasse  residue  in  grmding  sugar  cane.  Otiier 
materials  are  quickly  dried  with  a  minimimi  decomposition  error,  wirfwg  this  oven  useful  in 
factory  control  and  general  laboiatory  testing  for  moisture  in  materials  tiiroudi  which  a  current 
of  air  can  be  passed.  See  G,  L,  Spencer,  Journal  of  Industrial  and  Engineering  Chemistry^ 
^inuary,  jq2i,  | 

The  oren  ia  an  arrangeinent  for  paannc  •  \»rEfi  volume  of  air  over  a  heatiii£  element  and  thenoe  through  a  oapeole 
containing  the  sample.  The  air  and  vapors,  resulting  from  the  evaporation,  are  rapidly  withdrawn  from  the  oven  by 
a  pump.  The  air  current  is  induced  by  a  small  steam  ejector,  or  powerful  filter  pump,  or,  in  sugar  factories,  by  eon- 
naction  with  the  vacuum  ssrstem.  It  is  very  essential  that  the  volume  of  air  be  large.  The  usual  capsule  is  of  aluminum 
and  is  ground  to  make  a  joint  with  the  seat  in  the  oven.  The  bottom  of  the  capaule  is  closed  wiUi  monel  metal  filter 
doth.  This  doth  passes  air  very  freely,  but  when  it  is  hdd  to  a  strong  light  the  openings  in  it  can  scarcely  be  detected. 
Manifestly,  capsules  resistant  to  corrosion,  and  other  straining  material  such  as  asbestos  wool  and  glass  wool,  may  be 
used.  The  temperature  control  is  effected  by  means  of  a  sliding  contact  rheostat,  and  a  rheostat  must  always  be  used 
with  the  oven.  This  type  of  rheostat  gives  a  very  dose  temperature  regulation.  The  heating  period  is  so  short,  and 
the  temperature  variation  is  so  small  during  this  period,  that,  so  far,  in  the  sugar  industry  it  has  not  been  found  neoes* 
sary  to  use  a  thermostat,  although  a  tubulation  is  provided  for  (»e. 

Copy  ofSuppltmmnt  69,  "Spenctr  Ei^etrie  Ovtn,"  Mnt  €m  r^qvesi 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE.   RETAIL  AND   EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA,  U.  8.  A. 
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The   Executive    Committee   on   Natwrdl  Be- 
sources:    Ds.  John  M.  OLiuiKB 550 
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review  abould  be  sent  to  Tbe  Editor  of  Science,  Garrison-on- 
Hodeon,  N.  T. 


A  DECADE  OF  AMERICAN  MATHE- 
MATICS 

The  year  just  closing  carries  with  it  into 
the  past  another  calendar  decade,  and  the 
fact  suggests  that  I  take  up  with  an  audience 
representing  the  mathematical  section  of  thb 
American  Association  for  the  Advancement 
of  Science  and  the  two  other  mathematical 
societies  meeting  with  it,  a  sketch  of  the 
progress  of  our  science  in  this  country  during 
the  decade.  In  doing  this,  I  am  led  to  reflect, 
when  I  think  of  the  struggle  that  has  marked 
the  period,  that  though  it  is  dilBcult  to  see 
how  a  thoughtful  and  disinterested  person  can 
enthuse  over  international  rivalries  in  terri- 
tory, dominion,  trade  advantages  or  other  de- 
tails of  national  prestige  which  are  pregnant 
with  dangers  of  destruction  far  beyond  any 
XXMssible  advantages  gained,  a  desire  for  na- 
tional preeminence  in  scientific  attainment  is 
most  wholesome  and  valuable. 

I  wish  I  might,  therefore,  compare  the 
work  of  America  during  the  decade  with  that 
of  other  countries.  But  even  if  this  were  fair, 
in  view  of  the  handicap  the  war  has  imposed 
on  other  coimtries,  it  would  inevitably  entail  a 
sitting  in  judgment  on  questions  of  value  over 
a  field  so  broad,  with  so  large  a  body  of  work- 
ers, that  I  have  hesitated  to  assume  the  com- 
petency or  to  appropriate  the  time  requisite 
to  a  proper  performance  of  the  task. 

Instead,  I  am  restricting  myself  to  a  re- 
view of  some  aspects  of  the  work  of  this 
country  alone,  seeking  to  find  the  directions 
it  has  taken,  to  find  some  of  the  respects  in 
which  it  has  been  weak,  and  in  which  strong, 
and  to  draw  a  few  conclusions  as  to  strength- 
ening it  in  the  future. 

As  to  an  anlysis  of  the  contributions  made, 
you  will  agree  that  since  over  1,200  articles 

1  Address  delivered  as  retiring  vice-president  of 
Section  A  of  the  American  Association  for  the 
Advancement  of  Science,  at  Chicago,  Dec.  29^  1920. 
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have  been  published  since  1910,  a  detailed 
examination  of  those  articles  would  be  imx>08- 
sible.  I  have,  as  a  matter  of  fact,  obtained 
what  I  believe  to  be  a  fairly  complete  list  of 
these  artcles,  and  made  a  rough  classification 
of  them  according  to  subject  matter.  Perhaps 
a  quantitatiye  comparison,  based  on  numbers 
of  pages,  would  have  been  more  informative 
than  one  based  merely  on  numbers  of  titles, 
but  this  too  would  have  been  open  to  criti- 
cism, and  somewhat  more  difficult  to  obtain 
And  digest.  If  you  will  bear  in  mind  the 
meaning  of  the  figures  given,  I  have  little  fear 
that  you  will  over-estimate  their  significance, 
or  infer  that  I  have  any  disposition  to  propose 
any  quantitative  test  as  the  sole  measure  of 
the  excellence  of  an  individual's  scientific  out- 
put. On  the  contrary,  I  should  prefer  six 
pages  of  Fredholm's  in  the  Proceedings  of  the 
Eoyal  Academy  of  Science  of  Sweden  of  1900 
to  scores  of  titles  and  many  hundred  pages 
that  might  be  picked  out  from  journals  on  the 
other  side,  or  this  side,  of  the  water. 

The  limitations  on  the  statistical  field  before 
us  must  first  be  stated.  It  includes  no  his- 
torical, biographical,  or  philosophical  contri- 
butions, and  only  such  in  applied  mathematics 
as  were  contributed  by  men  primarily  mathe- 
maticians, or  appeared  in  journals  devoted  en- 
tirely to  mathematics.  It  does  not,  moreover, 
contain  articles  contributed  to  journals  of 
primarily  didactic  emphasis.  Otherwise,  it  is 
intended  to  be  complete,  and  contains  contri- 
butions to  a  considerable  number  of  foreign 
periodicals. 

I  wish  to  consider  first  the  distribution  of 
effort  amongst  various  sub-fields  of  mathe- 
matics, and  then  to  conmient  on  some  other 
aspects  of  interest  presented  by  the  data  col- 
lected. In  the  matter  of  classification,  in  ad- 
dition to  certain  customary  headings,  I  have 
endeavored  to  separate  out  a  few  other  classes 
of  subjects  of  interest  for  the  purposes  in 
hand:  first,  certain  topics  whose  present  vi- 
tality and  interest  among  mathematicians  gen- 
erally have  been  pointed  out  by  Bliss,  Van 
Yleck  and  others  on  occasions  similar  to  this, 
and  secondly  some  topics  characteristically 
American  in  that  Americans  have  taken  a  sig- 
nificant or  preponderant  part  in  their  develoi)- 


ment  The  distribution  of  titles  among  the 
headings  selected  follows^  the  numbers  given 
being  the  percentages  of  the  total  number  of 
titles  found,  or  1,258. 

Algebra 

Groups   8.9 

Theory  of  numbeni  (including  theory 

of  irrationals)    6.0 

Theory   of  equations,   matrices  and 

determinants 4.8 

Higher  complex  algebras 1.8 

Modular  analysis 1.7 

Invariants   1.4 

Combinatory  analysis  1.1 

ProbaJbilities  and  statistics 0.5 

26.2 

Analysis 

Theory  of  functions  of  one  or  more 

complex  variables   6.4 

Theory  of  functions  of  a  real  va- 

ria/ble   6.0 

BifPerential   equations    4.3 

Sturmian  problems,  including  Fourier 

Series  3.9 

General  analysis,  calcul  fonctionel. .  2.9 

Integral  equations 2.5 

Calculus  of  variations  2.3 

Analysis  situs    2.1 

Theory    of    integration     (Lebesgue, 

etc.)    2.0 

Diif erenoe  equations  1.2 

Functions    of    infinitely    many    va- 
riables      1.1 

Point  sets   1.0 

Other  analysis   5.3 

41.0 

Geometry 

Metric  differential  geometry   6.0 

Analytical  geometry   of  curves   and 

surfaces   5.7 

Geometry  of  hyperspace  2.0 

Geometric  transformations   1.4 

Projective  differential  geometry  ....  1.7 
Configurations  of  a  finite  number  of 

elements 1.0 

Geometry  of.  forms 0.9 

Modular  geometry 0.8 

Congruences   and  complexes    0.6 

Projective  geometry  (other  than  dif- 
ferential)       0.6 

Non-Euclidian  geometry    0.5 

Other  geometry  1.0 

22.5 
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Applied  mathematics 
Mechanioci  of  continaa  (includiiLg  po- 
tential theory  and  electro-maf^etic 

phenomena)     4.7 

Kinematies  and  geometrical  mechan- 
ics    1.7 

OelestiaL  mechanics  1.7 

Postulate  theories   


8.1 
2.6 

100.0 


It  will  be  noticed  that  algebra  and  analysis 
constitute  about  two  thirds  of  the  whole, 
thou^rb  this  is  not  surprising  in  view  of  their 
large  variety  of  phases  and  methods.  Their 
share,  however,  is  larger  than  in  most  coun- 
tries, doubtless  because  of  the  prevailing  ten- 
dencies in  the  countries  to  which  our  mathe- 
maticians went  for  training  during  the  closing 
decades  of  the  last  century.  I  can  not  help 
feeling  that  a  more  even  balance  would  be 
desirable,  because  of  the  considerable  sugges- 
tive help  of  the  more  intuitive  branches  of 
mathematics.  Particularly  does  it  seem  re- 
grettable that  mathematical  physics  has  not 
received  more  attention  from  mathematicians. 
It  is  true  that  some  work  has  escaped  a  place 
in  the  data  of  the  present  study  because  it 
has  not  found  its  way  into  mathematical  peri- 
odicals. For  instance,  a  former  member  of 
the  ordnance  department  has  told  me  that  he 
has  in  his  possession  over  a  hundred  copies, 
mostly  unpublished  blue-prints,  of  articles  on 
ballistics.  But  in  view  of  the  reputed  prac- 
tical temperament  of  the  American  people,  in 
view  of  the  racial  traditions  we  might  natur- 
ally have  inherited  from  Great  Britain,  in 
view  of  its  service  to  mathematics  through  its 
great  suggestiveness  of  interesting  problems, 
and  in  view  of  the  service  of  mathematics, 
through  mathematical  physics,  to  physics  and 
engineering,  it  does  seem  clear  that  a  greater 
cultivation  of  this  field  in  this  country  is  most 
desirable.  In  fact,  it  might  almost  be  con- 
sidered as  characteristic  of  the  decade  that 
this  desideratum  has  been  tepeatedly  and 
forcefully  pointed  out 

One  reason  for  the  situation  which  exists 
is  to  be  found  in  our  tendency  to  early  and 


over  specialization.  Our  physics  departments 
are  apt  to  load  their  students  with  their  own 
courses,  with  emphasis  on  the  experimental 
side,  often  content  to  have  their  graduates 
equipped  with  the  calculus  and  a  formal  course 
in  differential  equations;  while,  on  the  other 
hand,  little  physics  is  usually  required  of 
students  concentrating  in  mathematics.  This 
is  in  part  due  to  lack  of  mutual  confidence, 
and  in  part  to  the  student's  own  haste  to  re- 
ceive his  degree.  Instruction  in  mathematical 
physics  should  be  given  by  mathematical  phys- 
icists. But  until  we  have  produced  a  more 
adequate  supply  of  these,  mathematician  and 
physicist  must  cooperate.  We  can  at  least  of- 
fer courses  in  those  parts  of  mathematics 
which  are  of  fundamental  importance  to  phys- 
ics, and  in  which  details  of  rigor  are  replaced 
by  cautions,  in  case  of  real  danger,  and  in 
which  a  sympathetic  attitude  toward  a  desire 
to  find  out  how  nature  works  replaces  a 
disdain  for  everything  aside  from  the  mathe- 
matical game,  the  instructor  bearing  in  mind 
that  the  physicist  has  always  the  appeal  to  ex- 
periment with  which  to  check  his  logic.  On 
the  other  hand,  it  is  probable  that  lecture 
courses  in  physics  would  be  more  frequented 
by  students  of  mathematics  if  an  attempt  were 
consistently  and  constantly  made  to  draw  a 
clear  line  between  mathematical  consequences 
of  previously  established  results  and  fresh  ap- 
peals to  experiment  or  new  physical  hypoth- 
eses. The  more  this  distinction  can  be  made, 
and  the  more  the  physical  assumptions  can  be 
simplified  and  gathered  into  groups  at  the  be- 
ginning of  course  or  topic,  the  more  will  the 
course  be  likely  to  appeal  to  the  student  with 
mathematical  predisposition. 

Eetuming  to  our  table  for  a  glance  at  the 
distribution  of  effort  we  find  the  place  occu- 
pied by  algebra  even  higher  than  we  should 
expect  This  is  largely  due  to  the  work  of 
two  men,  Dickson,  in  the  theory  of  numbers, 
of  groups,  and  in  allied  subjects  of  algebra, 
and  Miller,  in  the  theory  of  groups.  Other  in- 
vestigators whose  work  has  enriched  this  field 
include  Blichfeldt,  Carmichael,  Vandiver,  Bell 
and  Lehmer,  in  the  theory  of  numbers;  Qlenn, 
Carmichael,  Coble,  Curtiss,  Bennett^  Metzler, 
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Wedderbum  and  Eice  in  the  theory  of  equa- 
tionsy  matrices  and  determinants;  Miss 
Hazlett  and  Olenn  in  inyariants  and  in  mod- 
ular analysis;  W.  A.  Manning  and  H.  H. 
Mitchell  in  the  theory  of  groups;  E.  B.  Wilson 
and  Shaw  in  vector  theory  and  higher  complex 
algebras;  Hietz  and  Dodd  in  probabilities  and 
statistics;  White,  Coble  and  Cole  in  combina- 
tory analysis. 

Under  the  heading  of  analysis  proper,  in 
which  the  notion  of  limit  plays  a  role,  we 
find  the  theory  of  functions  of  complex  vari- 
ables taking  first  place.  Our  progress  along 
these  lines  is  largely  due  to  Osgood,  although 
there  is  also  found  a  gratifying  variety  of  con- 
tributions on  conformal  mapping,  the  theory 
of  algebraic  functions,  and  special  analytic 
functions  by  Lefschetz,  Qronwall,  Haskins, 
and  others.  The  theory  of  f amotions  of  a  real 
variable  would  normally  come  higher  on  the 
list  but  for  the  fact  that  certain  topics  usually 
here  included  have  been  separated  out,  such  as 
Fourier  series,  point-sets,  etc.  The  theory  of 
functions  of  a  real  variable  is  characterized 
by  the  fact  that  it  has  a  larger  number  of 
individual  contributors  than  the  other  topics, 
although  the  work  of  Blumberg  deserves  spe- 
cial notice.  The  field  of  differential  equations, 
apart  from  Sturmian  problems,  has  had,  ex- 
cept for  three  fundamental  papers  of  Birkhoff, 
comparatively  little  and  scattered  attention. 
Macmillan  and  Lipka  have,  however,  written 
interesting  papers  on  this  topic.  In  the  field 
of  Sturmian  problems  including  boundary 
value  problems,  oscillation  and  expansion 
problems,  we  may  take  distinct  satisfaction 
in  the  valuable  work  of  Bocher,  Eichardson, 
BirkhofP,  Jackson,  and  their  pupils  and  fol- 
lowers. The  calculus  of  variations,  once 
characterized  by  Schwarz  as  the  most  inter- 
esting and  difficult  branch  of  mathematics, 
has  had  comparatively  few  devotees,  but  con- 
tributions of  importance  have  been  made  by 
Bliss,  certain  of  his  pupils,  by  Dresden  and 
E.  y.  Miles. 

I  wish  now  to  speak  briefly  of  certain  com- 
paratively new  branches  of  analysis.  Professor 
White  once  pointed  out  in  an  interesting  sta- 


tistical review  of  mathematical  development^ 
a  distinct  tendency  to  follow  fashions.  The 
reflection  that  men  are  apt  to  be  stimulated  by 
each  other's  work  may  rob  this  fact  of  some 
of  its  surprise,  but  the  substantiality  of  tiie 
fact  can  not  be  denied.  Of  course  when  a 
new  domain  is  opened  up  by  fundamental  dis- 
coveries^ it  is  to  be  expected  that  sooner  or 
later  the  event  will  be  followed  by  a  wide- 
spread and  rapid  development  of  that  domain. 
An  interesting  example  of  a  delay  in  such  de- 
velopment is  found  in  the  fact  that  Fredholm's 
paper  on  integral  equations,  above  alluded 
to,  lay  for  two  years  unnoticed  until  the  labors 
of  Hilbert  gave  it  its  due  prominence.  New 
domains  of  the  sort  alluded  to  are  at  present: 
the  still  vital  subject  of  integral  equations, 
the  related  field  of  functions  of  infinitely  many 
variables  (though  Hill  and  von  Koch  con- 
siderably antedate  Fredholm),  the  theory  of 
generalized  integrals  opened  up  by  Lebesgue, 
general  analysis,  due  to  E.  H.  Moore,  Fr6chet 
and  Yolterra,  and  one  or  two  other  fields  to 
be  mentioned  presently.  It  seems  to  me  that 
in  view  of  the  general  attention  being  given 
to  these  subjects,  American  interest  in  them 
has  been  distinctly  less  than  it  should  have 
been.  General  analysis  leads,  with  2.9  per 
cent,  of  the  total  number  of  papers.  The  gen- 
eral analysis  of  Hoore  has  been  ably  culti- 
vated by  his  pupils,  Hildebrand,  Chittenden, 
and  others,  while  the  calcul  fonctionel  has 
had  fewer  devotees.  But  along  the  latter 
lines  should  be  mentioned  the  papers  of 
C.  A.  Fischer,  Evans,  and  the  two  articles 
of  Bliss  inspired  by  his  work  in  bal- 
listics. The  cultivation  of  integral  equations 
in  this  country  has  been  due  to  several  in- 
fluences. Besides  the  general  theory  of  Moore, 
wo  find  interest  in  the  subject  stimulated  by 
Bocher  and  Volterra,  the  contributions  com- 
ing mainly  from  the  pens  of  Mrs.  Fell,  Hur- 
witz,  and  Evans,  respectively.  The  theory 
of  functions  of  infinitely  many  variables  re- 
ceives more  than  one  contribution  each  from 
but  two  authors.  Hart  and  DanielL 
I  have  given  a  special  place  to  analysis  situs 

2S01ENCS,   new  series,   Vol.   42,   pp.    105-113, 
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because  it  seems  to  me  that  the  work  of  Poin- 
car6  and  others,  including  Birkhoff  in  this 
country,  has  emphasized  the  growing  impor- 
tance of  qualitatiYe  mathematics  in  dynamical 
problems.  The  showing  here  is  good,  in- 
cluding interesting  contributions  from  Veb- 
len,  Alexander,  Birkhoff,  E.  L.  Moore,  and 
Kline.  The  closely  related  topic  of  point  sets, 
whose  vital  connection  with  geometry  and 
dynamics  was  forcefully  pointed  out  by  Van 
Vleck  in  his  address  as  retiring  president  of 
the  American  Mathematical  Society  in  1915, 
claims  but  one  per  cent  of  the  total  num- 
ber of  titles,  the  articles  on  this  subject 
coming  from  Van  Vleck,  K.  L.  Moore,  Blum- 
berg  and  Kline.  In  the  theory  of  integration 
we  &id  1.2  per  cent,  of  the  titles,  Bliss  and 
Daniell  being  the  principal  contributors. 

While  geometry  does  not  seem  to  have  had 
its  full  share  of  attention,  we  are  well  repre- 
sented in  differential  geometry,  largely  be- 
cause of  the  labors  of  Eisenhart,  Wylczynski, 
E[asner,  0.  M.  Green,  Graustein  and  others. 
Purther  branches  of  geometry  in  which  Ameri- 
cans have  labored  productively  are:  the  geom- 
etry of  algebraic  varieties,  in  which  Lefschetz 
has  done  notable  work;  the  geometry  of  special 
classes  of  curves  and  surfaces,  cultivated  by 
Snyder,  White,  Emch,  Sisam,  Eanum,  Eoe  and 
others;  the  geometry  of  forms;  modular  geom- 
etry, by  Dickson,  Glenn  and  Coble;  the  geom- 
etry of  hyperspace,  by  0.  L.  Moore  and  Eies- 
land;  transformations,  by  Snyder,  Sharpe  and 
others;  non-Euclidean  geometry;  while  a  num- 
ber of  memoirs  on  different  aspects  of  geom- 
etry have  been  contributed  by  Coolidge. 

The  work  in  mathematical  physics  has  been 
due  almost  solely  to  four  men:  Bateman, 
Gronwall,  Webster  and  Eoever.  Progress  in 
celestial  mechanics  is  to  be  credited  almost 
entirely  to  P.  E.  Moulton  and  his  pupils  and 
to  Birkhoff.  The  work  of  Birkhoff  in  the 
field  of  dynamical  systems  has  been  conspicu- 
ous. 

In  postulate  theory,  the  papers  of  Hunting- 
ton, E.  L.  Moore,  and  Scheffer  have  aroused 
much  interest. 

The  above  review  lays  claim  only  to  being 
a  sketch,  and  doubtless  overlooks  single  papers 


of  real  importance.  It  does,  however,  give 
some  idea  of  the  fields  being  cultivated,  and 
of  the  more  prominent  figures  in  them.  Not 
as  an  afterthought,  but  with  singular  pleasure, 
do  I  allude  to  several  developments  which 
are  peculiarly  American,  in  that  th^  were 
largely  initiated  and  cultivated  on  this  side 
of  the  ocean:  to  Moore's  general  analysis  al- 
ready touched  upon,  and  to  Wilcz3mski's  pro- 
jective differential  geometry,  ably  initiated 
by  him  and  carried  on  by  himself  and  pupils, 
and  to  the  all  too  short-lived  Green — ^to 
Kasner's  geometrical  mechanics,  and  to  the 
theory  of  linear  difference  equations  in  the 
hands  of  Birkhoff,  Carmichael  and  their  pu- 
pils. While  one  might  wish  a  more  extensive 
cultivation  of  such  branches  as  are  largely 
indigenous,  it  seems  to  me  that  their  very  ex- 
istence furnishes  some  evidence  of  the  vitality 
of  American  mathematics,  and  a  foundation 
for  predictions  that  its  importance  is  on  the 
increase.  Doubtless  there  are  other  evidences 
of  the  same  sort  of  thing  that  have  escaped 
my  attention. 

A  few  further  remarks  on  the  statistics 
gathered  may  be  of  interest  The  1,258  titles 
found  were  the  contributions  of  325  persons. 
Nearly  half  of  this  number  contributed  but 
one  paper  each.  I  think  it  fair  to  assume  that 
two  thirds  of  the  latter  had  recently  received 
their  doctorates  and  were  writing  their  first 
and  last  paper  at  the  same  time.  This  large 
"  mortality  "  indicates  a  great  waste  of  intel- 
lectual capital,  and  deserves  careful  considera- 
tion. Some  of  it  means  the  diversion  of  en- 
ergy of  able  investigators  into  the  instruction 
of  pupils  who  might  be  predicted  to  be  un- 
productive, and  some  of  it  is  due  to  the  crush- 
ing out  of  scientific  enthusiasm  in  really  able 
young  mathematicians  by  an  unsympathetic 
or  over-exacting  environment  The  "treat- 
ment indicated  "  must  be  decided  upon  in  the 
individual  cases. 

I  have  heard  the  advice  given  to  young 
scientists,  that  if  they  wish  to  show  the  great- 
est productivity,  the  best  way  to  accomplish 
this  is  by  a  high  degree  of  specialization.  The 
results  of  the  present  study  bear  this  out, 
though  not  to  the  extent  one  might  anticipate. 
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For  one  third  of  the  twelve  most  productive 
mathematicians  have  papers  scattered  over  a 
half  dozen  different  fields  each.  Doubtless  the 
advice  given  is  particularly  apt  in  cases  where 
industry  is  a  more  predominant  characteristic 
than  elements  of  genius.  But  it  does  seem  as 
if  actual  productive  experience  in  different  do- 
mains did,  in  some  cases,  add  to  the  mathe- 
matician's power,  by  suggesting  ideas,  anal- 
ogies and  methods.  It  seems  to  me  also  to 
have  a  steadying  effect  on  one's  sense  of  val- 
ues. He  who  sits  in  judgment  on  the  value 
of  scientific  work  is  in  a  precarious  position. 
To  be  sure,  it  must  be  done,  by  editors,  if  not 
by  others.  I  have  sought  for  some  time  a  satis- 
fying criterion  of  values.  Probably  no  abso- 
lute criterion  exists.  The  best  working  test 
I  have  been  able  to  find,  both  in  my  own  judg- 
ment and  in  that  of  those  mathematicians 
with  whom  I  have  discussed  the  question,  is  to 
be  found  in  the  degree  of  relationship  of  the 
investigation  to  be  judged  with  other  branches 
of  mathematical  or  allied  sciences  whose  vi- 
tality and  interest  are  recognized.  If  this 
solution  is  at  all  an  acceptable  one,  it  is  at 
once  clear  how  experience  in  different  fields 
may  enhance  the  value  of  the  worker's  product. 

It  may  be  of  interest  to  note,  in  these  times 
of  agitation  for  cooperative  research,  that  less 
than  3  per  cent,  of  the  titles  listed  were  of 
joint  papers,  and  of  these  not  one  bore  evi- 
dence of  being  inspired  by  the  movement. 
While  cooperative  investigation  in  mathe- 
matics should  have  all  the  trial  it  can  get,  it 
is  evident  that  men  are  not  likely  to  take  to  it 
naturally  in  any  great  degree,  though  there 
have  clearly  been  instances  in  which  investi- 
gators, brought  together  by  community  of  in- 
terest, have  distinctly  enhanced  their  product 
by  collaboration. 

In  addition  to  publications  in  journals, 
there  are  the  books  which  have  appeared  dur- 
ing the  decade.  The  number  of  books  on 
higher  mathematics  which  Americans  have 
published  in  this  time  barely  exceeds  three 
score.  Titles  of  American  books  in  the  lists 
of  current  publications  in  higher  mathematics 
are  as  needles  in  a  haystack.  The  value  to 
American  mathematics  of  authoritative  and 


up  to  date  handbooks  by  American  authors  has 
been  sufficiently  emphasized  to  need  no  further 
comment  here.  The  books  which  have  ap- 
peared include  a  sufficient  number  of  treatises 
of  such  excellence  as  to  leave  no  doubts  as  to 
the  capabilities  of  authorship  in  this  country. 
Three,  at  least,  of  them,  have  been  translated 
into  French  or  German;  two,  written  in  these 
languages,  enjoy  large  sales  here  and  abroad. 
The  problem  is  an  economic  one,  and  the  de- 
sirability of  subsidy  encouragement  has  been 
pointed  out.  All  I  wish  to  do  here,  is  to 
suggest  the  help  each  individual  can  give  by 
buying  such  books  whenever  ix)6sible,  and  by 
recommending  their  purchase  by  libraries. 

Our  sketch  of  the  decade  should  not  termi- 
nate without  mention  of  the  fact  that  a  half 
dozen  Americans  have  been  elected  to  foreign 
academies,  and  that  in  three  instances  Ameri- 
cans have  been  the  recipients  of  prizes  or 
medals  from  such  organizations,  and  in  a 
further  instance,  of  an  honorable  mention. 
The  foreign  recognition  in  these  cases  has  been 
amply  merited.  The  point  is,  of  course,  that 
by  reason  of  national  pride,  of  habit,  of  lan- 
guage barriers,  recognition  must  of  necessity 
lag  behind  merit.  But  some  conscious  effort 
on  our  part  may  well  be  directed  toward  the 
attainment  of  deserved  recognition.  It  seems 
incontrovertible  tliat  if  a  bit  of  mathematics 
is  worth  writing,  it  is  worth  writing  to  be 
read.  Otherwise  the  author  is  guilty  of  usurp- 
ing pages  in  the  journals  and  space  on  library 
shelves  to  no  purpose  but  the  gratification  of 
vanity.  This  is  not  the  place  to  enter  upon  a 
discussion  of  style,  but  one  or  two  aspects  of 
the  matter  have  forced  themselves  upon  my 
attention  in  connection  with  the  present  study. 
Style  as  a  whole  is,  and  doubtless  should  be, 
individual,  and  its  development  is  largely 
merely  a  matter  of  conscious  purpose.  Its 
fundamental  element  for  the  mathematician 
is,  of  course,  clarity.  But  when  one  looks 
over  the  standard  reviews  of  mathematical 
literature,  and  notices  the  extent  to  which  the 
reviewer  takes  his  cue  from  the  author's  open- 
ing lines — ^frequently  contenting  himself  with 
citing  the  author's  own  estimate  of  his  work, 
it  becomes  clear  that  particular  emphasis  in 
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writiii^  should  be  laid  upon  the  opening  para- 
graph. I  suggest  that  without  exception  the 
introduction  should  be  framed  about  the 
thought  ''this  is  an  interesting  and  worth- 
while contribution"  (if  the  author  has  not 
this  conviction,  he  ought  not  to  ask  it  of  the 
editor);  that  it  ought  therefore  to  give  the 
historical  setting  of  the  problem  in  hand,  an 
indication  of  its  relationship  with  other  prob- 
lems of  established  importance  or  of  recog- 
nized interest,  either  in  mathematics  or  in 
allied  sciences,  with  a  clear  indication  of  the 
novelty  claimed  in  results  or  methods  or 
presentation.  If  the  author  will  then  outline 
his  general  course  of  reasoning,  he  will  fur- 
ther enhance  the  readability  of  his  paper. 
Similar  remarks  apply  to  the  presentation  of 
papers  at  meetings  of  scientific  societies.  A 
paper  should  be  made  interesting,  or  be  read 
by  title.  As  long  as  the  author  conceives  it 
to  be  an  act  of  merit  merely  to  go  through  the 
form  of  presenting  a  paper,  so  long  will  he 
deserve  to  have  his  audience  melt  away  to 
talk  of  really  interesting  things  in  the  corri- 
dors. It  is,  to  be  sure,  a  difficult  task  to  make 
a  highly  technical  subject  of  general  interest, 
but  it  can  be  done  by  a  placing  of  emphasis 
more  on  setting  and  less  on  detail,  and  the 
effort  is  a  scientific  duty. 

I  have  alluded  to  the  question  of  values. 
There  is  another  side  to  this  question,  or  per- 
haps rather  another  aspect  of  values  that  must 
not  be  overlooked.  I  have  heard  the  question 
raised  as  to  where  or  when  our  American  Xa- 
Granges  are  to  appear.  There  is  little  doubt 
but  that  yoimg  men  of  a  high  degree  of  genius 
exist  in  this  country  in  every  generation. 
That  more  of  them  do  not  find  their  way  into 
mathematics,  or,  having  found  their  way, 
do  not  continue  on  and  develop  there,  is,  to  a 
considerable  extent,  a  matter  of  environment. 
By  cultivating  a  background,  of  productive 
scholarship,  by  cultivating  an  appreciation  of 
productive  scholarship,  something  can  be  done 
toward  producing  a  favorable  environment. 
Ususally  men  of  genius  are  as  sensitive  to  ap- 
preciation, as  responsive  to  encouragement, 
as  any  one  else.  The  geniuses  must  have  their 
audience  of  appreciative  scientists,  the  less 


gifted  producers  must  have  their  audience  of 
interested  readers,  and  the  science  as  a  whole 
must  have  a  hold  on  popular  respect 

Now  nothing  enhances  a  man's  mathe- 
matical interests  like  a  share  in  the  develop- 
ment of  the  science,  even  though  the  share 
have  but  slight  intrinsic  importance.  It 
seems  to  me  therefore  that  it  is  desirable  to 
have  means  of  publication  of  papers  of  minor 
importance — ^it  being  understood  that  in  re- 
spect to  content  or  method  some  novelty  and 
merit  is  present— both  because  the  encourage- 
ment thus  given  may  at  any  time  be  the  oc- 
casion of  stimulating  effort  destined  to  be- 
come of  high  value,  and  because  the  interest 
engendered  is  likely,  at  the  least,  to  become 
a  support  to  the  more  effective  producers. 

Just  as  an  enormous  impetus  to  mathe- 
matical work  in  this  country  was  nearly  co- 
incident with  the  foundation  of  the  New  York 
Mathematical  Society,  so  also  I  think  we  may 
reasonably  look  for  a  distinct  impetus  from 
the  founding  of  the  Mathematical  Association 
of  America,  whose  successful  launching  has 
been  one  of  the  important  scientific  events  of 
the  decade,  and  which  has  already  brought  to 
light  a  lively  group  of  mathematical  interests 
beyond  the  hope  even  of  the  founders. 

Various  ways  of  external  encouragement  of 
mathematical  science  in  America  have  recently 
been  discussed.  They  include  the  items  I 
have  mentioned,  the  encouragement  of  publi- 
cation both  of  books  and  periodicals,  they  in- 
clude prizes  for  important  contributions,  and 
they  include  recommendations  for  diminish- 
ing the  distractions  which  hamper  die  scien- 
tist in  the  way  of  excessive  instruction  and 
administration.  While  I  do  not  wish  to  sug- 
gest that  more  effective  means  eodst,  nor  to 
imply  that  such  steps  ought  not  to  be  sec- 
onded most  heartily,  I  do  wish  to  point  out 
that  each  individual  can  throw  his  added  in- 
fluence into  the  scale  and  help  materially  and 
immediately,  first  by  efforts  to  produce,  in 
the  faith  that  such  efforts  will  certainly  re- 
sult in  his  being  more  vitally  a  scientist  and 
a  more  enthusiastie  teacher  of  his  sabject; 
second,  by  cultivating  a  discriminating  sense 
of  value,  and  endeavoring  to  throw  his  pro- 
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ductiye  efforts  into  the  most  important  chan- 
nels which  promise  him  some  success;  and 
thirdly  by  realizin^r  his  duty  to  make  the  value 
and  interest  of  his  own  work,  and  of  his  sci- 
ence in  general,  appeal  as  widely  as  possible. 

O.  D.  Kellogg 


SUMMARY  OF  A  REPORT  OF  THE  PERMANENT 

SECRETARY     CONCERNING    THE    AFFAIRS 

OF  THE  ASSOCIATION.  SUBMITTED  TO 

THE  EXECUTIVE    COMMITTEE   AT 

ITS    MEETING.    APRIL    24,    xgax 

The  following  paragraphs  present  the  main 
features  of  the  permanent  secretary's  report 
for  the  period  from  October  1,  1920,  to  March 
81,  1921. 

In  accordance  with  a  vote  of  the  OouncU  at 
Chicago,  Doctor  Sam  F.  Trelease  was  ap- 
pointed assistant  secretary,  beginning  Janu- 
ary 1.  The  assistant  secretary  has  thus  far 
been  engaged  mainly  in  editorial  work  on  lihe 
new  membership  list. 

The  new  volume  of  the  Summarized  Pro- 
ceedings is  far  advanced  and  will  soon  appear 
from  the  press.  It  is  planned  to  be  more  use- 
ful and  satisfactory  than  the  earlier  volumes. 
It  will  contain  the  constitution  and  by-laws  of 
the  association,  lihe  summarized  reports  of 
seven  annual  meetings — ^from  1914  to  1920 
(with  citation  references  to  Soiekoe  for  the 
important  official  publications),  and  the  com- 
plete membership  list  corrected  to  the  date  of 
printing.  The  list  contains  aJbout  12,000 
names  and  addresses.  Subscriptions  for  the 
new  volume  were  booked  at  the  price  of  $1.00 
to  members,  until  December  1,  1920,  since 
which  date  the  price  to  members  has  been 
$1.5G.  Over  1,600  volumes  have  been  paid  for 
in  advance.  (The  present  price  will  be  main- 
tained until  the  date  of  actual  publication, 
after  which  it  will  become  $2  to  mendbers  and 
$2.50  to  nonmembers.  Subscriptions  and  re- 
mittances should  be  sent  to  the  Permanent 
Secretary  of  the  American  Association  for  the 
Advancement  of  Science,  Smithsonian  Insti- 
tution, Washington,  D.  0.) 

The  American  Mathematical  Society,  which 
was  invited  to  become  affiliated  with  the  asso- 
ciation at  the  Chicago  meeting,  has  ratified 
tills  affiliation  and  is  now  an  affiliated  society. 


The  roll  of  the  society  includes  818  members 
of  the  association,  of  which  number  107  are 
association  fellows.  The  society,  is  therefore 
entitled  to  two  representatives  in  the  council 
of  the  association. 

Two  state  academies  of  science,  the  Michi- 
gan Academy  and  the  Oklahoma  Academy,  have 
been  added  to  the  list  of  affiliated  academies 
through  their  election  by  the  council  at  the 
Chicago  meeting.  Each  affiliated  academy  is 
entitled  to  a  representative  in  the  association 
coundL 

(With  the  two  academies  that  were  affiliated 
by  the  action  of  the  Executive  Committee  on 
April  24 — ^the  N'orth  Carolina  Academy  and 
the  Maryland  Academy — ^there  are  now  twelve 
affiliated  academies,  named  as  follows:  Illi- 
nois, Iowa,  E[ansas,  Kentucky,  lifaryland, 
Michigan,  Nebraska,  New  Orleans,  North 
Carolina,  Oklahoma,  and  Wisconsin.) 

The  arrangement  for  the  affiliation  of  acad- 
emies allows  the  academy  to  collect  the  annual 
association  dues  of  its  national  members 
(members  who  are  also  members  of  &e 
American  Association)  and  allows  it  to  retain, 
for  its  expenses  all  association  entrance  fees 
obtained  through  its  efforts  and  also  one  dollar 
of  each  payment  of  association  annual  dues 
collected  by  it.  The  permanent  secretary's 
office  supplies  each  affiliated  academy  with 
printed  and  addressed  statement  cards  for  all 
of  its  national  members  and  these  are  sent  to 
the  members  of  the  academy,  so  as  to  be  re- 
ceived October  1  of  each  year  (the  beginning 
of  the  association  fiscal  year).  For  each  $5 
payment  received  in  response  to  this  billing 
the  academy  transmits  $4  to  the  office  of  the 
permanent  secretary,  who  then  orders  the  free 
journal  for  each  member  so  paying.  (The 
journal  can  not  be  ordered  until  the  $4  remit- 
tance is  in  the  hands  of  the  permanent  secre- 
tary.)— ^Immediately  after  its  affiliation  each 
newly  affiliated  academy  receives  from  the 
permanent  secretary's  office  a  payment  amount- 
ing to  one  dollar  for  each  one  of  its  national 
members  who  has  already  paid  his  association 
dues  for  the  current  year.  When  a  member  of 
the  association  becomes  a  member  of  an  affi- 
liated academy  after  its  affiliation  the  acad- 
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Name  of  Aoademy  and  Time  of 

for 

No.  of  New  Mem- 
ben  Received 

through  Aeademy 
(Sept.  80, 1920.  to 
March  81.  1921) 

No.  of  National 

Member*  of  Acad. 

«my  (March  81, 

1921) 

No.  of  National 

Memben  in  Arreaa 

for  Association 

1920 

1921  (to 
March  31) 

Dues  (March  31, 
1921)1 

Ulinoie  (Feb.  20,  1920) 

$187 
96 
60 
23 

100 

88 

127 

74 

$274 

106 

66 

43 

74 

08 

61 

140 

18 

116 

64 

8 

6 
12 

2        > 
3 
7 
2 
46 

287 

112 

70 

43 

83 

117 

114 

162 

23 

190 

10 

Iowa  (April  24,  1920) 

4 

Kansas  (April  24,  1920) 

4 

Kentucky  (May  8,  1920) 

0 

Michigan  (Dec.  27,  1920) 

0 

Nebraska  (April  30.  1920) 

18 

New  Orleans  (May  21.  1918) 

Ohio  (May  14,  1920) 

62 
10 

Oklahoma  (Dec.  27,  1920) 

3 

Wisconsin  (April  23,  1920) 

10 

Totals 

$755 

$996 

148 

1,191 

120 

emy  is  allowed  to  retain  the  usual  dollar  allow- 
ance if  it  collects  the  annual  association  dues 
of  such  member  after  April  1,  but  the  allow- 
ance is  not  effective  for  that  year  if  the  mem- 
ber pays  his  dues  before  April  1. 

The  operation  of  academy  affiliation  is  illus- 
trated by  the  above  table,  for  the  years  1920 
and  1921. 

It  appears  that  the  affiliation  arrangement 
for  academies  has  thus  far  been  very  unprofit- 
able in  a  financial  way,  but  it  is  hoped  that  the 
financial  loss  by  the  association  and  the  cor- 
responding contributions  toward  the  support 
of  the  academies  may  prove  justifiable  as  ex- 
pense incurred  in  promoting  the  adyanoement 
of  science  and  education  in  the  United  States.  . 

The  present  status  of  the  membership  of 
the  association  (March  81,  1921)  is  summar- 
ized below,  together  with  corresponding  data 
for  1920. 

The  expenses  of  the  Chicago  meeting,  in- 
cluding those  of  the  preliminary  announce- 
ment, were  nearly  $4,000,  of  which  about  one- 
half  was  raised  through  local  subscriptions 
secured  by  the  Local  Committee.  The  print- 
ing of  the  General  Program  cost  $1,002.60  and 
the  printing  and  mailing  of  the  preliminary 
annoimcement  cost  $955.35. 

Preparations  for  the  annual  meeting  are 
exceptionally  well  in  hand  this  year,  the  local 
committee  having  already  begun  its  work,  and 

1  The  sum  of  the  corresxKmding  numbers  iji  col- 
mnns  3  and  6  does  not  agree  exactly  with  the 
number  in  column  5,  because  members  sometimes 
have  to  be  transferred  from  the  aeeount  of  one 
academy  to  that  of  another  because  of  change  of 
residence. 


Number  of 

Active  life  members  

Annual    members   credited   with 
dues  for  current  year  . . . 


Memibers  in  good  standing^  total 

Members  in  arrears  for  two  pre- 
vious years  and  current  year. 

Menkbers  in  arrears  for  $2  on 
1920  account  and  for  current 
year 

Members  in  arrears  for  one  pre- 
vious year  and  for  current  year 

Members  in  arrears  for  current 
year  only  

Names  on  list,  total  


March  31, 
1920 
353 

Mar.  81. 

1921 
350 

8,034 

9,287 

8,387 

9,637« 

915 

424 

b 

220 

29 

618 

773 

2,163 

1,085» 

12,303         11,948 

OHANGXS    IN     HXHBXB8HIP    TBOH     8XPTE1CBXS    30, 
1920,  TO  HASOH  31,  1921 


Loss  from  list. . 
Gains,  new  mem- 
bers  

New  loss  from  list 


By 
Death 


By  Racic- 
nation 


36 


Dropped 
October  1, 
1020.  for 

NOD- 

Pasrment 
of  Dues 


361 


1.620* 


Total 


2.017 

859 
1,158 


'On  April  21,  thia  number  had  been  increased 
to  9,852. 

s  On  April  21,  this  number  had  been  decreased 
to  870. 

4  It  should  be  noted  that  thia  number  is  con- 
siderably larger  than  the  normal  expectancy  on 
account  of  dropping  for  nonpayment  of  dues.  The 
list  during  1920  still  contained  all  those  names 
that  should  ordinarily  have  been  dropped  at  the 
beginning  of  that  year.  On  October  1, 1920,  names 
were  dropped  for  which  there  was  an  arrearage  of 
3  years,  as  well  as  those  for  which  there  was  an 
arrearage  of  2  years. 
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it  seems  certain  that  the  Toronto  meeting  will 
be  very  successful  in  every  way. 

Burton  E.  Livinoston, 
Permanent  Secretary 


THE  EXECUTIVE  COMMITTEE  ON 
NATURAL  RESOURCES 

BEING  THE  UNION  OP  THE  OOMlflTTEES  AP- 
POINTED BY  THE  NATIONAL  AOADEMT  OP  SCI- 
ENCES, THE  NATIONAL  RESEARCH  COUNCIL 
AND  THE  AMERICAN  ASSOCIATION  POR  THE  AD- 
VANCEMENT OP  SCIENCE 

The  following  is  the  present  membership  of 
the  Committee: 

Bepreeenting  the  National  Aoadsmt  or  Scienoes 
John  G.  Merriam,  president,  the  Oamegie  Insti- 
tution of  Washington 
John  M.  darke,  director,  New  York  State  Mu- 

seom 
J.  McKeen  Gattell,  Editor  of  Scixncs 
Representing  the  National  Beskaboh  Counoil 
John  C.  Merriam 
John  M.  Clarke 
J.  MeKeen  Oattell 
Vernon  Kellogg,   secretary,   National  Beseareh 

Council 
C.  £.  McQung,  director,  Zoological  Laboratory, 
University  of  Pennfiylvania 
Bepresenting  the  American  Association  fob  the 
Advancement  or  BoncNOS 
John  C.  Merriam 
Henry  S.   Graves,   former  chief,  TJ.  S.  Forest 

Service  • 

Isaiah  Bowman,  director,  American  Geographical 

Society 
Harrington    Moore,    president,    American    Eco- 
logical Society 
V.  E.  Shelford,  professor  of  zoology.  University 

of  Illinois 
ChoMrman,  John  C.  Merriam 
Vice-chairman,  John  M.  Clarke 
Secretary,    Albert   L.    Harrows,    National    Be- 
seareh Council,  1701  Massachusetts  Avenue,  Wash- 
ington, D.  C. 

Asgistant  Secretary,  WiUard  G.  Van  Name, 
American  Museum  of  Natural  Haatory,  New  York, 
N.  Y. 

Program 

Thb  purpose  in  organizing  this  Executive 
Oommittee  is  to  promote,  by  scientific  effort 
and  through  education,  the  most  reasonable 


use  of  our  natural  resources  for  the  economic, 
industrial  and  social  development  of  the 
country. 

The  American  people  have  been  richly  en- 
dowed with  natui*al  wealth  and  have  quickly 
availed  themselves  of  their  endowment.  The 
first  easy  and  quick  production  for  the  press- 
ing needs  of  the  growing  population,  fol- 
lowed by  rapid  strides  toward  the  realization 
of  wealth,  have  brought  large  elements  of  the 
natural  resources  to  the  danger  line,  some  to 
more  costly  and  lessened  production,  while 
others  are  threatened  by  extinction.  Com- 
mercial production  will  of  necessity  be  gov- 
erned by  economic  law;  use  will  be  dependent 
on  productioii,  but  both  must  be  free  of  waste 
and  governed  by  intelligent  foresight.  There 
are  important  natural  resources  whose  com- 
mercial uses  are  less  obvious  but  whose  de- 
pletion is  a  grave  disturbance  of  the  balance 
of  nature. 

This  is  a  problem  of  the  public  welfare.  Its 
solution  should  marshal  not  only  scientific 
knowledge  and  the  economic  interests  of  the 
country  but  also  the  moral  forces  of  the  body 
politic.  Organized  effort  to  safeguard  our 
natural  heritage  must  come  quickly.  As  use 
becomes  greater,  abuse  and  wastage  must  be 
diminished. 

This  Executive  Committee  does  not  assume 
a  supervisory  attitude  in  matters  of  conser- 
vation but  seeks  to  advise,  coordinate  and  sub- 
stantiate outstanding  organizations.  It  sets 
forth  the  following  program  as  expressive  of 
its  purpose: 

1.  The  problem  is  a  basic  one  in  public 
welfare.  It  should  therefore  challenge  intel- 
ligent attention,  command  public  confidence 
and  receive  necessary  financial  support. 

2.  This  movement  is  at  present  representa- 
tive of  the  scientific  membership  and  func- 
tions of  its  parent  societies,  the  National 
Academy  of  Sciences,  the  National  Research 
Council,  and  the  American  Association  for 
the  Advancement  of  Science.  The  oommittee 
may  be  enlarged  from  time  to  time  by  the 
addition  of  members  of  experience  and  wis- 
dom; but  its  work  must  be  of  a  character 
truly  to  represent  its  parent  organizations.    It 
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should  keep  in  dose  touch  with  their  goyem- 
ing  bodies,  and  annually  present  a  report  to 
their  councils.  The  results  of  the  work  will 
carry  the  weight  of  the  associated  leaders  of 
science  in  America. 

3.  Essential  to  the  purposes  of  the  under- 
taking is  a  competent  and  vigorous  executive, 
composed  of  a  director  or  executive  secretary 
with  necessary  expert  and  clerical  assistance. 
The  functions  of  this  executive  are  provision- 
ally outlined  thus: 

(a)  To  assemble,  classify  and  correlate  all 
outstanding  activities  in  the  scientific  and 
industrial  conservation  of  natural  resources; 
with  the  purpose  of  bringing  these  into  effec- 
tive juxtaposition  and  concentration  and  thus 
produce  an  active  army  of  organized  workers 
directed  to  a  common  end  without  duplication 
of  effort  or  cost  The  former  is  essentially 
statistical;  the  latter  is  directive  and  requires 
a  skillful  exercise  of  judicious  procedure  and 
tactful  guidance. 

(5)  To  effect  active  cooperation  with  the 
officers  and  directorates  of  existing  organiza- 
tions concerned  with  natural  resources. 

(c)  To  assemble  available  data  relating  to 
the  status  of  our  natural  resources,  to  enlist 
therefor  such  industrial  and  other  agencies  as 
are  actively  engaged  therewith,  to  interpret 
these  data  in  relation  to  protection  and  re- 
serve, as  well  as  to  the  economic  and  social 
welfare  of  the  state,  and  to  provide  a  broad 
scientific  basis  for  legislative  action  by  the 
state  and  the  federal  government. 

(d)  To  initiate  and  judiciously  enforce  by 
education  recognition  of  the  principle  under- 
lying the  protection  and  use  of  natural  re- 
sources. 

It  is  held  that  this  recognition  can  be  made 
most  effective  and  enduring  by  implantation 
in  the  minds  of  the  children  of  the  elementary 
schools;  that  in  schools  of  higher  grade,  in 
colleges  and  universities,  and  in  schools  of  en- 
gineering and  applied  science  this  principle 
can  be  enforced  by  correct  teaching  in  already 
established  courses.  Extravagance  of  state- 
ment and  emotionalism  must  be  cautiously 
avoided.  Teachers  must  themselves  be  taught 
not  only  to  inculcate  this  principle  but  to  do 


it  wisely.  Advantage  must  be  taken  of  exist- 
ing channels  of  educational  approach  through 
the  state  educational  organizations  and  the 
state  executives,  in  which  the  Division  of 
States  Eolations  of  the  National  Eesearch 
Coimcil  may  helpfully  cooperate. 

It  is  held  that  the  proper  teaching  of  the 
conservationr  principle  is  a  most  effective  safe- 
guard for  the  future  of  this  nation'.  This 
undertaking  will  therefore  involve  uninter- 
rupted effort  with  the  eventual  aid  of  proper 
texts,  the  probable  establishment  of  a  bureau 
of  lecturers  who  may  reach  the  public  outside 
the  schools,  and  the  utilization  of  all  modem 
accessories  to  effective  educational  appeaL 

Supplementary 
Cost  of  the  work. — ^The  «(wt  of  the  work  is  esti- 
mated as  $25,000  per  annum,  distribnted  as  fol- 
lows: 
Salaries 

Executive  Officer  $10,000 

First  Aasocittte    5,000 

1   Clerk    1,600 

1  Olerk 1,500 

1  Clerk   1,400 

$19,500 

Traveling  Expenses   2,000 

Offlce  Bent  1,000 

Office  Expenses 
Including   telephone,   telegranis,   BtBr 

tionery,  postage,  etc    500 

Printing,  Drafting  and  Contingent 1,800 

Totaa  $25,000 

Financing. — ^It  is  desirable,  if  possible,  to 
secure  a  permanent  fund  of  $500,000  whose 
income  would  be  available  for  the  work  in 
contemplation.  In  that  event,  a  separate  foun- 
dation could  be  established,  or  the  fund  could 
be  given  to  the  National  Academy,  the  Na- 
tional Eesearch  Council,  or  the  American  As- 
sociation for  the  Advancement  of  Science  with 
provision  for  the  use  of  the  income  for  the 
work  of  this  committee. 

In  case  the  funds  are  in  the  form  of  annual 
.contributions,  it  is  desirable  to  plan  in  ad- 
vance for  a  certain  income  to  cover  a  period 
of  not  less  than  five  or  ten  years.    Eeasonable 
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permanence  should  be  given  the  project  before 
its  formal  undertaking. 

John  M.  Clarke, 
Henry  S.  Graves, 
Barrinoton  Moore, 
Committee  on  Program 
June  8,  1921 

SCIENTIFIC  EVENTS 

THE    INCREASING    USB    OF    UNITED     STATES 
GEOLOGICAL   SURVEY  MAPS 

The  project  of  covering  the  3,000,000  square 
miles  of  the  TJnited  States  with  accurate 
topographic  surveys  was  definitely  adopted  by 
the  federal  government  in  1882.  The  project 
was  large,  and  the  work  is  even  now  less  than 
half  completed.  The  standards  of  accuracy 
and  refinement  in  topographic  surveying  have 
been  constantly  raised  by  the  topographic  en- 
gineers of  the  TJnited  States  Geological  Sur- 
vey, Department  of  the  Interior,  with  the 
view  of  meeting  adequately  every  use  to  which 
the  maps  can  be  put  The  law  provides  for  the 
sale  of  the  maps  made  by  the  Geological  Sur- 
vey at  the  cost  of  printing,  a  charge  that  must 
be  considered  merely  nominal  when  it  is  re- 
alized that  the  cost  of  an  edition  of  a  printed 
map  may  be  only  a  small  percentage  of  the 
cost  of  surveying  the  area  it  represents. 

The  government  itself  is  making  a  large 
and  increasing  use  of  these  topographic  maps, 
but  the  expenditure  of  public  funds  for  these 
surveys  is  otherwise  fully  warranted  only  as 
the  public  uses  the  maps.  To  promote  this  use» 
the  Geological  Survey  has  recently  given  more 
attention  to  the  wider  distribution  of  the 
maps. 

The  distribution  of  a  government  map  de- 
pends largely  upon  publicity,  though  the  ne- 
cessity of  adopting  commercial  business  meth- 
ods in  handling  orders  for  the  maps  when  a 
demand  is  created  must  not  be  overlooked.  To 
inform  the  public  of  the  existence  of  authori- 
tative maps  published  by  the  federal  govern- 
ment a  special  effort  is  now  being  made  to 
reach  the  communities  in  every  area  that  is 
covered  byi  a  map,  and  to  this  end  every  map 
as  issued  is  brought  to  the  attention  of  th» 
local  and  state  press. 

Other  methods  of  promoting  wider  distribu- 


tion involve  the  cooperation  of  boy-scout  mas- 
ters, schoolboys,  and  hotel  managers,  as  weQ 
as  of  a  large  number  of  bookstores  as  local 
agents.  Helpful  publicity  has  also  been  gained 
through  the  volomtary  cooperation  of  the  press. 
The  printing  in  a  single  publication  of  a  brief 
statement  regarding  the  Geological  Surv^s 
maps  often  results  in  orders  for  a  hundred  or 
more  maps  and  many  inquiries  for  the  State 
index  maps,  which  are  sent  free,  showing  the 
areas  already  mapped. 

The  periods  of  maximum  demand  for  these 
government  maps  are  the  beginning  of  the  va- 
cation period  and  the  beginning  of  the  school 
year. 

THE  ROYAL  SOCIETY  CONVERSAZIONE « 

The  annual  conversazione  of  the  Royal  So- 
ciety was  held  at  Burlington  House  on  Kay  11» 
and  was  so  well  attended  that  it  was  practically 
impossible  to  see  a  tenth  part  of  the  exhibits 
and  demonstrations.  Fortunately  arrange- 
ments are  always  made  for  an  earlier  press 
view  of  the  latter.  This  year  amongst  the 
thirty-nine  demonstrations  figuring  in  the  cat- 
alogue there  was  none  having  any  direct  bear- 
ing on  medical  science,  though  the  exhibition 
contained  much  of  great  general  interest.  Mr. 
L.  T.  Hogben,  of  the  Imperial  College  of 
Science,  demonstrated  the  effects  on  tadpoles 
of  feeding  them  with  pineal  gland.  Hitherto 
there  has  been  no  proof  of  any  physiological 
f amotion  exercised  by  the  pineal  body,  but  Mr. 
Hogben  has  succeeded  in  showing,  in  tadpoles 
at  least,  that  it  has  some  controlling  power 
over  the  pigment  cells.  Macroscopic  and  mi- 
croscopic preparations  showed  that  in  the 
pineal-fed  tadpoles  there  is  a  very  evident  con- 
traction of  the  melanophores,  an  effect  that 
is  not  produced  by  feeding  experiments  with 
any  other  endocrine  organ.  Mr.  0.  Tate 
Regan,  FJl.S.,  gave  a  demonstration  of  part 
of  the  life-history  of  the  common  eel,  founded 
on  the  researches  of  Dr.  J.  Schmidt,  who 
showed  that  the  freshwater  eel  of  Europe 
breeds  in  the  Atlantic,  southeast  of  Bermuda. 
A  series  of  larvsB,  from  the  middle  and  western 
North  Atlantic,  with  long  and  slender  pointed 

iFrom  The  British  Medioai  Jowmal. 
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teeth,  were  exhibited,  together  with  a  photo- 
graph of  the  metamorphosiB  into  the  elrer. 
The  accompanying  models  illustrated  the 
changes  from  the  yellow  eel  with  its  thick 
lips,  small  eye,  and  compact  pectoral  &i,  into 
the  thin-lipped,  large-oyed  silver  eel  with 
pointed  pectoral  fin,  the  latter  form  of  eel 
being  that  which  migrates  to  the  ocean  to  be- 
come mature.  Dr.  John  Kennie  demonstrated 
the  mite,  now  named  Tarsonemus  woodi, 
which  has  been  claimed  by  Bruce  White  to  be 
the  causal  agent  of  Isle  of  Wight  disease  in 
bees.  White  showed  that  the  mites  perforate 
the  tracheffi,  and  by  their  numbers  obstruct  the 
spiracles  and  thus  deprive  the  bees  of  the 
power  of  flight.  Mr.  J.  E.  Barnard  gave  a 
demonstration  of  the  microscopic  appearances 
of  sections  by  ultra-violet  light.  Certain 
structures,  owing  to  their  differences  in  chem- 
ical composition,  give  different  fluorescent 
tints,  and  the  images  obtained  are  often  dis- 
similar to  those  obtained  by  ordinary  staining 
methods.  The  light  filter  used  was  a  glass 
made  by  Chance,  which  is  transparent  to  the 
ultra-violet  radiations,  and  the  quartz  sub- 
stage  condenser  was  of  the  "dark-ground" 
type.  A  most  interesting  and  instructive  as- 
tronomical model  designed  for  educational 
purposes  was  exhibited  by  Dr.  William  Wilson. 
This  model,  which  has  received  great  praise 
from  leading  astronomers  and  teachers,  not 
only  demonstrates  the  more  familiar  motions 
of  the  sun,  earth,  and  moon,  and  the  various 
phenomena  resulting  therefrom,  but  is  capable 
of  simple  analyses  of  each  particular  motion. 
The  apparatus  is  most  ingenious. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  George  E.  De  Sohweinttz,  professor  of 
ophthalmology  at  the  University  of  Pennsyl- 
vania, was  elected  president  of  the  American 
Medical  Association  at  the  meeting  held  last 
week  in  Boston.  Other  officers  were  elected 
as  follows:  Frank  B.  Wynn,  of  Indianapolis, 
vice-president;  Dr.  Alexander  R.  Craig,  of 
Chicago,  and  Dr.  William  Allen  Pusey,  of 
Chicago,  were  reelected  secretary  and  treas- 
urer, respectively. 


At  the  recent  commencement  of  N'ew  York 
University,  the  degree  of  Doctor  of  Laws  was 
conferred  on  Dr.  Qeorge  David  Stewart,  pro- 
fessor of  surgery  at  the  university. 

The  honorary  degree  of  Doctor  of  Science 
was  conferred  upon  C.  L.  Marlatt,  assistant 
chief  of  the  Federal  Bureau  of  Entomology, 
and  chairman  of  the  Federal  Horticultural 
Board,  by  the  Kansas  State  Agricultural  Col- 
lege at  its  fifty-eighth  commencement  on  June 
2,  **  in  recognition  of  his  contributions  to  our 
knowledge  of  insects  and  his  efficient  services 
in  initiating  the  policies  and  directing  the 
work  of  the  Federal  Horticultural  Board.*' 

The  degree  of  doctor  of  engineering  will  be 
conferred  by  the  Stevens  Institute  of  Tech- 
nology on  Dr.  Sven  Wingquist,  the  Swedish 
engineer,  who  comes  to  the  United  States  by 
invitation  of  the  institute  on  the  occasion  of 
the  celebration  of  its  fiftieth  anniversary. 

Dr.  Wm.  Curtis  Farabee,  president  of  the 
American  Anthropological  Association,  has 
been  elected  a  corresponding  member  of  the 
I^ational  Academy  of  History,  Ecuador. 

The  Adams  prize  of  the  University  of  Cam- 
bridge has  been  awarded  to  Dr.  W.  M.  Hicks, 
St.  John's  College. 

The  friends  and  former  students  of  Pro- 
fessor A.  Swaen  are  planning  to  place  a  tablet 
in  his  honor  in  the  Institute  of  Anatomy  at 
the  University  of  Li%e  where  he  has  taught 
for  thirty  years. 

Dr.  T.  W.  Fulton,  scientific  superintendent 
of  the  Fishery  Board  for  Scotland,  has  retired 
after  a  service  of  thirty-four  years. 

Mr.  Bradley  Stoughton  has  resigned  the 
secretaryship  of  the  American  Institute  of 
Mining  Engineers,  which  he  has  held  since 
1913.  Mr.  Stoughton's  resignation  is  in  ac- 
cordance with  his  personal  belief  that  the 
office  of  secretary  of  the  institute  should  not 
be  permanent,  since  too  long  a  tenure  of  office 
is  likely  to  create  relations  that  can  not  be 
terminated  agreeably.  During  Mr.  Stough- 
ton's  tenure  the  membership  of  the  institute 
has  increased  from  3,600  to  over  9,000. 
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Thb  National  Academy  of  Sciences  has  ap- 
propriated from  the  J.  Lawrence  Smith  Fund 
$300  for  the  preparation  of  manuscripts  by 
Mabel  Weil  on  the  work  of  the  late  Professor 
C.  C.  Trowbridge  accomplished  under  a  pre- 
vious grant,  on  meteor  trains  and  aurora  phe- 
nomena. 

The  Conmiittee  on  Scientific  Research  of 
the  American  Medical  Association  has  granted 
Professor  Frank  P.  Underbill,  of  Yale  Uni- 
versity, the  sum  of  $300  for  expenses  in  con- 
nection with  an  investigation  on  the  metab- 
olism of  inorganic  salts,  and  $400  to  Dr.  Wm. 
H.  Welker,  of  the  University  of  Illinois,  Col- 
lege of  Medicine,  for  assistance  in  an  inves- 
tigation on  the  fractionation  of  bacterial  pro- 
teins. 

Officers  for  1921-1922  of  the  Boston  So- 
ciety of  Natural  History  have  been  elected  as 
follows:  President,  W.  Cameron  Forbes;  Vice- 
presidents,  Nathaniel  T.  Kidder,  William  M. 
Wheeler,  Theodore  Lyman;  Secretary,  Glover 
M.  Allen;  Treasurer,  William  A.  Jeffries; 
Councilors  for  three  i/ears,  Reginald  A.  Daly, 
Merritt  L.  Femald,  William  L.  W.  Field, 
George  H.  Parker,  John  C.  Phillips,  Charles 
H.  Taylor,  Jr.,  Edward  Wigglesworth,  Miss 
M.  A.  Willcox. 

At  the  annual  meeting  in  April  of  the 
California  Botanical  Society  the  following  offi- 
cers were  elected:  President,  Dr.  W.  L.  Jep- 
son,  professor  of  botany  in  the  University  of 
California;  First  Vice-president,  Dr.  L.  R. 
Abrams,  associate  professor  of  botany  in  Stan- 
ford University;  Second  Vice-president,  Mr. 
W.  W.  Mackie,  assistant  professor  of  agron- 
omy in  the  University  of  California;  Secre- 
tary, Mr.  H.  E.  McMinn,  professor  of  botany 
in  Mills  College;  Treasurer,  Mrs.  Adeline 
Frederick,  Berkeley,  California. 

Officers  of  the  Southwestern  Geological 
Society  elected  at  the  March  meeting  of  the 
society  at  Tulsa,  Oklahoma,  were  as  follows: 
E.  H.  SeUards,  president;  C.  Max  Bauer,  vice- 
president;  H.  P.  Bybee,  secretary;  H.  B. 
Whitehead,  treasurer.  Members  of  the  coun- 
cil are:  J.  A.  Udden,  C.  A,  Hammill,  E.  W. 


Shuler,  W.  E.  Wrather,  J.  G.  Bartram  and 
E.  T.  Hill.  Sections  of  the  seciety  are  now 
established  at  Austin,  Texas;  Ardmore,  Okla- 
homa; Dallas,  Texas;  Lawton,  Oklahoma; 
Okmulgee,  Oklahoma;  and  Shreveport,  Louisi- 
ana. The  next  general  meeting  will  be  held 
in  the  spring  of  1922. 

Dr.  Colin  G.  Fink,  of  South  Yonkers,  who 
organized  and  for  the  past  four  years  directed 
the  research  laboratories  of  the  Chile  Explora- 
tion Co.,  has  resigned.  Dr.  Fink  has  been 
editor  of  the  "Electrochemistry"  section  of 
Chemical  Abstracts  since  1907. 

David  B.  Heger,  assistant  g^eologist  of  the 
West  Virginia  GJeological  Survey,  will  spend 
the  present  field  season  in  Grant  and  Mineral 
Counties,  making  researches  for  a  complete 
geological  report  on  the  area  mentioned.  Tem- 
porary headquarters  will  be  at  Piedmont. 

The  government  of  Panama  has  purchased 
a  bronze  bust  of  the  late  General  William  C. 
Gorgas,  which  will  be  placed  at  the  entrance  of 
the  Santo  Tomas  Hospital  at  Panama.  The 
Journal  of  the  American  Medical  Association 
states  that  President  Porras  of  Panama,  in 
writing  to  the  English  sculptor  in  charge  of 
the  work,  P.  Bryant  Baker,  has  stated,  "We 
appreciate  very  deeply  the  sanitary  work  ac- 
complished by  Dr.  Gk)rgas  in  Panama  and  feel 
this  is  one  of  the  most  appropriate  ways  of 
showing  our  gn^atitude." 

WiLLUM  Brown  Cogswell,  the  mining  engi- 
neer, founder  of  the  Solvay  Process,  died  on 
June  7,  aged  eighty -seven  years. 

Two  fellowship  have  been  established  by  the 
honorary  scientific  society,  Sigma  Xi,  which 
will  pay  a  maximum  of  $1,800  each  for  the 
academic  year,  beginning  in  the  fall  of  1921. 
The  funds  for  these  fellowships  have  been  con- 
tributed by  the  voluntary  offerings  of  the 
members  of  the  Sigma  Xi  scattered  through- 
out the  country,  many  of  whom  have  agreed  to 
contribute  $2  a  year  for  the  purpose  of  en- 
couraging graduate  students  to  engage  in  sci- 
entific investigation.  The  fellowships  are  in- 
tended for  those  who  have  already  received  a 
doctor's  degree.     Applicants   should  present 
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their  qualifications  to  Dean  Edward  Ellery, 
Union  College,  Schenectady,  N.  Y.,  before 
August  1. 

At  the  annual  meeting  of  the  American  As- 
sociation of  Pathologists  and  Bacteriologists, 
held  in  Cleyeland  on  March  24,  it  was  voted  to 
hold  the  next  meeting  in  connection  with  the 
Triennial  Congn^ess  of  American  Physicians 
and  Surgeons  in  Washington,  during  May, 
1922.  The  officers  elected  for  the  year  were: 
President,  Harry  T.  Marshall;  Vice-president, 
Paul  A.  Lewis;  Secretary,  Howard  T.  E[arsner; 
Treasurer,  Frank  B.  Mallory.  Other  members 
of  the  Coamcil  are:  Dr.  Eugene  L.  Opie,  Dr. 
Oskar  Elotz,  Dr.  James  Ewing,  Dr.  H.  E. 
Hobertson. 

The  Journal  of  the  American  Medical  As- 
sociation states  that  an  organization  has  been 
formed,  the  Notgemeinschaft  for  German  sci- 
ence, which  has  been  discussing  ways  and 
means  to  promote  scientific  research  in  Ger- 
many. The  Medizinische  Klinik  quotes  from 
the  proceedings  that,  of  the  total  8,000  Ger- 
man scientific  periodicals,  400  are  to  be  con- 
tinued with  the  aid  of  the  organization.  To 
make  up  for  the  lack  of  foreign  publications 
during  the  war,  a  large  sum  will  be  appro- 
priated to  insure  that  aU  the  important  foreign 
journals  will  be  represented  in  (Germany  at 
least  by  one  or  two  copies  of  those  published 
during  the  last  few  years,  while  the  current 
numbers  will  be  obtained  by  exchange.  A 
purchasing  and  loan  center  for  scientific  ma- 
terial and  instruments  is  to  be  installed  at 
some  central  point  to  maintain  the  experi- 
mental research  of  the  country  on  a  higher 
limit.  It  is  also  planned  to  supply  animals 
for  experiments  in  medical  and  biologic  re- 
search. 

The  IJniyersity  of  Michigan  Biological  Sta- 
tion will  hold  its  thirteenth  session  for  in- 
struction and  research  on  the  shores  of  Doug- 
las Lake,  Cheboygan  County,  Michigan,  from 
July  6  to  August  26.  Listruction  in  zoology 
will  be  given  by  Professors  G-eorge  H.  La  Hue 
and  Paul  S.  Welch,  University  of  Michigan; 
Frank  Smith,  University  of  Illinois;  Zeno  P. 
Metcalf,  North  Carolina  State  College  of  Ag- 


riculture and  Engineering;  and  in  botany  by 
Professors  Frank  C.  Gates,  Kansas  State  Ag- 
ricultural College;  George  E.  Nichols,  Yale 
University,  and  John  H.  Ehlers,  University  of 
Michigan.  Mrs.  Lois  S.  Ehlers,  of  Ann  Ar- 
bor, is  to  be  dean  of  women.  Mr.  Harry  C. 
Fortner,  University  of  Tennessee;  Dr.  Minna 
E.  Jewell,  Milwaukee-Downer  College;  and 
Miss  Alice  E.  Keener  will  serve  as  assistants. 
Under  certain  conditions,  properly  qualified 
graduate  students  may  complete  the  require- 
ments for  the  M.A.  or  M.S.  degree  by  work- 
ing at  the  station  through  three  or  four  sum- 
mer sessions.  Inquiries  should  be  addressed 
to  Professor  George  R.  La  Rue,  director.  Uni- 
versity of  Michigan,  Ann  Arbor,  Michigan. 


UNIVERSITY  AND  EDUCATIONAL 

NOTES 
A  GIFT  of  $300,000  has  been  made  by  the 
G^eral  Education  Board  to  the  million-dollar 
endowment  fund   of   the   University   of  the 
South. 

Dr.  Phillip  B.  Woodworth,  formerly  dean 
of  the  engineering  faculty  at  Lewis  Institute 
and  recently  in  charge  of  the  educational 
work  of  the  government  as  director  of  the 
Central  District,  has  been  elected  president  of, 
the  Rose  Polytechnic  Institute. 

Professor  Henry  P.  Talbot,  professor  of 
analytical  chemistry  and  chairman  of  the  fac- 
ulty, has  been  appointed  acting  dean  of  the 
Massachusetts  Institute  of  Technology. 

As  one  step  in  the  reconstruction  plans  of 
Yale  University  the  subjects  of  pharmacology 
and  experimental  medicine  have  been  com- 
bined as  a  university  department  with  the  title 
of  department  of  pharmacology  and  toxicol- 
ogy, the  chairman  of  which  is  Dr.  Frank  P. 
Underbill.  The  fomctions  of  the  new  depart- 
ment are  three-fold:  teaching,  research  and 
service  to  the  community  and  state.  Special 
attention  will  be  devoted  to  the  training  of 
future  investigators  and  teachers,  and  to  the 
chemistry  and  physiology  of  the  action  of 
drugs  and  poisons. 

At  the  University  of  Pennsylvania,  the  fol- 
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lowing  promotions  have  been  made:  Dr.  0. 
B.  Bazzoni  to  be  professor  of  physics.  Dr. 
G^rge  Gailey  Cbambers  and  Dr.  Howard 
Hawks  Mitchell  to  be  professors  of  mathe- 
matics and  Dr.  Karl  Greenwood  Miller  to  be 
assistant  professor  of  psychology. 


DISCUSSION   AND    CORRESPONDENCE 

THB  QEOQRAPHICAL  DISTRIBUTION  OP 
HYBRIDS 

It  is  often  assumed  by  systematic  botanists 
in  this  country  that  natural  hybrids  between 
Bi)eciea  can  only  exist  within  the  common  range 
of  the  parent  species.  This  opinion  has  been 
emphasized  in  a  caustic  criticism  of  Brainerd 
and  Peitersen's  recent  article  entitled  ''  Black- 
berries of  New  England — ^their  classifica- 
tion.*'* In  the  article  cited,*  the  following 
expression  appears: 

...  no  <me,  not  speoially  forewarned  or  gifted 
with  remarkable  intuition,  finding  Bubiu  frondi- 
Mentis  ("B.  pergratiu  X  setosvs")  superabondaat 
in  Coos  Ootrntj,  New  Hampshire,  B,  glandieauUs 
("B.  dneghenienaia  X  eentosus")  in  the  thickets 
of  Prince  Edward  Island,  where  B.  §etomu  is  un- 
known, or  B.  arenieola  ("B.  BaUeyanui  X  fron- 
doaua")  dominant  on  dry  barrens  of  NoTajScotia 
where  B.  BaUeyantu  is  unknown  and  where  B, 
frandosus  is  represented  only  by  B,  reourvana,  can 
^raesB  in  which  key  to  trace  his  species. 

A  number  of  similar  quotations  might  be  cited 
from  the  same  source  all  involving  the  nega- 
tion of  the  possibility  of  the  occurrence  of  a 
hybrid  beyond  the  range  of  the  parent  species. 

It  would  seem  reasonable  to  appeal  to  the 
better  known  floras  of  Europe  in  a  case  of  this 
kind,  and  no  one  can  perhaps  be  quoted  with 
more  effect  on  this  important  subject  than  An- 
ton Kerner  von  Marilaun.  In  the  second  vol- 
ume of  his  classic  "  Pflanzenleben,"  as  well  as 
in  the  "  Osterreichische  botanische  Zeits- 
chrift"  (VoL  21  (1871)),  this  distinguished 
author  has  cited  a  large  number  of  cases  of 
natural  hybrids. 

Perhaps  the  most  interesting  example  in 
this  connection  is  the  hybrid  Nuphar  inter- 
medium  which   is   a   cross  between  Nuphar 

1  Vermont     Agricultural     Experiment     Station, 
Bulletin  217,  Burlington,  Vermont 
^Bhodara,  Vol.  22,  pp.  185-191. 


luteum  and  Nuphar  pumilum,  foimd  dis- 
tributed from  the  Black  Forest  and  the 
Vosges  northward  into  Bussia  and  Li^pland 
In  the  southern  part  of  its  range,  the  hybrid 
is  rarer  and  less  fertile  than  it  is  further 
north.  It  is  capable  of  extending  its  latitude 
northward  of  the  range  of  both  the.  parent 
species.  Parallel  cases  are  supplied  by  hy- 
brids of  EpUohium,  Brunella,  Primula,  Li- 
naria,  Rumex,  Micomeria,  PulsatiUa,  etc 
In  these  various  genera  Kerner  describes  hy- 
brids between  wild  species  which  often  occur 
beyond  the  range  of  one  or  both  of  the  parent 
species.  Since  the  data  supplied  by  Eemer 
on  this  subject  can  scarcely  be  questioned,  it 
would  appear  that  the  absence  of  one  or  both 
of  the  parent  species  of  a  supposed  hybrid  in 
a  given  region  is  no  valid  argument  against 
the  hybrid  origin  of  such  an  intermediate 
form.  We  have  apparently  still  much  to  learn 
from  our  European  colleagues  both  as  regards 
accuracy  and  breadth  of  view  in  the  matter 
of  geographical  distribution  of  hybrids.  In 
the  light  of  the  above  it  does  not  appear  neces- 
sary that  the  statements  of  Brainerd  in  re- 
gard to  probable  natural  hybrids  of  Ruhus 
should  be  accorded  less  credence  and  respect 
than  have  been  given  to  his  classic  results  in 
the  case  of  natural  hybrids  in  the  genus  Viola. 

E.  0.  Jepfbey 
Haevabd  Univkesity 

I 

STAR  DIAMETERS 

To  THE  Editor  op  Soienoe:  Bef erring  to 
the  communication  of  Professor  Fessenden 
concerning  star  diameters  (Science,  March 
26,  1921,  page  287-8),  allow  me  to  say  that  it 
does  not  seem  possible  that  the  measured 
diameter  of  Betelgeuse  is  affected  by  a  gravi- 
tational displacement.  In  the  first  place,  there 
are  stars,  of  solar  type  for  example,  in 
connection  with  which  the  conditions  would 
seem  to  be  far  more  favorable  for  such  a  dis- 
placement and  yet  these  objects  show  no  ap- 
preciable disk.  Further,  we  know  that  light 
reacts  to  a  gn^vitational  field  in  such  a  man- 
ner that  there  is  no  permanent  acceleration 
in  the  direction  of  propagation.  This  fact  re- 
duces the  possibility  of  a  displacement  to  a 
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Totation  of  the  plane  of  ihe  wave  front,  which 
would  not  increaae  the  apparent  diameter  of  a 
star. 

In  the  case  of  either  an  oihital  displacement 
or  a  rotation  of  the  wave  front,  the  iAsenred 
deflection  decreases  with  the  distance  And 
would  he  inappreciable  at  stellar  distances.  It 
can  he  shown  that  the  sun  at  Ihe  distance  of 
the  nearest  star  would  show  a  displacement  at 
the  limb,  on  the  Einstein  hypothesis,  amount- 
ing to  less  than  one  millionth  of  a  second  of 
arc,  if  the  deflected  beam  originated  in  a  neigh- 
boring companion. 

Eeivin  Burns 
Alubghxnt  Obsxrvatobt 

RUSSIAN  SCIENTIFIC  MEN 

To  the  Editor  of  Soibkob:  Attention  has 
been  called  in  Soiencb  to  the  British  '^  ap- 
pointments committee  for  Bussian  scientific 
and  literary  men,''  under  the  chairmanship  of 
Sir  Arthtir  Schuster.  Many  Bussians  dis- 
tinguished in  various  branches  of  learning  are 
at  present  scattered  oyer  European  countries, 
some  of  whom  are  destitute,  while  others  are 
earning  a  precarious  liyelihood  by  work  in 
which  they  have  no  opportunity  of  exercising 
their  particular  capabilities,  the  world  at  large 
thus  losing  the  benefit  of  their  knowledge  and 
aptitude. 

The  object  of  the  committee  is  to  bring  the 
names  and  qualificatiomi  of  some  of  these 
men  to  the  notice  of  universities  and  other 
institutions  outside  of  Bussia  which  may  be 
able  to  offer  them  suitable  employment  Lists 
of  these  names  have  been  sent  by  the  com- 
mittee to  various  universities  and  organiza- 
tions and  the  National  Besearch  Council  has 
just  arranged  to  send  similar  lists  to  the  presi- 
dents of  about  two  himdred  colleges  and 
universities  in  this  country. 

The  coimcil  has  also  received  a  circular  let- 
ter from  a  committee  of  meteorologists  and 
geophysicists  of  Vienna  which  asks  if  cer- 
tain kinds  of  statistical  and  preparative  work 
needed  by  meteorologists  and  geophysicists  of 
this  country  can  not  be  done,  for  pay,  in 
Vienna.  These  meteorologists  and  geophysi- 
cists have  access  to  many  valuable  sotirces  of 


statistics  and  general  data  and  appeal  for  op- 
portunity to  do  this  work  in  order  to  assist  in 
supporting  themselves.  Any  communications 
which  it  may  be  desired  to  make  to  this  com- 
mittee should  be  addressed  to  Dr.  A.  Wagner, 
Zentralanstalt  f iir  Meteorologie,  Hohe  Warte 
88,  Vienna  XIX. 

Vernon  Eelloog 
National  Bxsea£ch  Oounoil 
May  27,  1921 


SPECIAL  ARTICLES 
A  convenient  culture  medium  for 

DAPHNIDS 

Daphnia  and  other  Oladocera  may  be  fed 
upon  certain  unicellular  green  algss,  a  mix- 
ture of  various  protozoa  and  protophyta  ob- 
tained from  the  sediment  of  ponds  in  which 
there  is  a  considerable  quantity  of  organic 
matter,  or  upon  bacteria. 

For  more  than  five  years  the  writer  suc- 
cessfully utilised  material  from  ponds  in  ob- 
taining food  for  Oladocera  cultures  repre- 
senting several  species.  The  somewhat  dis- 
colored water  was  dipped  up  in  such  a  man- 
ner as  to  obtain  considerable  amoimts  of  the 
loose  flu£^  sediment  lightly  resting  upon  the 
bottom.  In  the  strainings  which  followed 
(through  silk  bolting-cloth,  to  prevent  con- 
tamination of  the  laboratory  stock)  much  of 
this  sediment  was  rubbed  through  the  strain- 
ing cloth  and  distributed  with  the  water  to 
the  culture  bottles  (about  100  cc.  in  quantity 
in  ordinary  wide  mouthed  200  cc.  bottles). 
This  method  of  obtaining  culture  water  con- 
taining the  proper  food  organisms  has  cer- 
tain limitations.  The  water  and  sediment 
from  most  ponds  do  not  constitute  a  proper 
culture  medium;  a  pond  from  which  a  good 
culture  medium  may  be  obtained  is  hard  to 
find.  Further  from  month  to  month  and  sea- 
son to  season  such  a  pond  undergoes  wide 
fluctuation  in  its  usefulness  as  a  source  of 
daphnid  food;  it  may  even  dry  up  and  one's 
Cladocera  material  be  imperilled  or  lost. 

Some  workers  using  algn  have  cultivated 
them  in  jars  of  watery  others  on  agar  plates. 
The  necessity  for  obtaining  just  the  proper 
sorts  of  algSB  and  the  requisite  skill  in  their 
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cultivation  make  this  method  of  ohtaining 
proper  food  for  Cladooera  perhaps  less  useftil 
in  some  eases  than  the  one  now  to  be  de- 
scribed. 

It  seemed  desirable  to  have  a  culture  me- 
dium which  could  be  readily  obtained  any- 
where and  at  any  season  of  the  year.  Such 
a  medium  has  been  obtained  as  follows:  two 
pounds  of  fine  garden  soil  are  placed  in  a  large 
battery  jar  (9  in.  diameter) ;  to  this  are  added 
six  ounces  of  finely  divided  fresh  (8  to  15 
days  old)  horse  manure  and  the  whole  is  cov- 
ered with  10  quarts  of  strained  pond  water. 
Pond  water  is  specified  because  Cladocera  are 
extremely  susceptible  to  the  toxic  effects  of 
the  salts  of  the  heavy  metals.  Tap  water 
should  be  used  with  caution  until  proved  in- 
nocuous. The  mixture  is  allowed  to  stand  at 
15^  to  20"*  C.  without  disturbance  for  three 
days  when  it  is  strained  through  silk  bolting- 
cloth.  The  proper  straining  is  facilitated  by 
carefully  dipping  out  and  straining  most  of 
the  supernatant  liquid  and  then  agitating  the 
remainder  and  with  it  rubbing  a  very  small 
portion  of  the  soil  through  the  straining  cloth. 
The  solution  is  then  ready  for  use,  though 
in  addition  to  being  thoroughly  stirred  before 
being  placed  in  the  culture  bottles  it  is  usually 
diluted  by  adding  pond  water  in  the  propor- 
tions of  from  1  to  4  to  1  to  2,  depending  upon 
the  degree  of  density  in  the  appearance  of  the 
solution. 

This  culture  medium  has  proved  extremely 
useful  to  the  writer  and  is  now  used  exclu- 
sively for  all  his  Cladocera  cultures.  No  re- 
newal of  the  solution  in  a  culture  bottle  is 
ordinarily  required  during  the  life  of  an  in- 
dividual Cladoceran.  Not  every  make-up  of 
food  proves  equally  satisfactory  but  persons 
unaccustomed  to  handling  such  culture  water 
quickly  learn  the  proper  handling  and  dilu- 
tion and  very  soon  obtain  excellent  results. 
This  soil-manure  solution  is  equally  practi- 
cable for  rearing  copepods  and  some,  at  least, 
of  the  rotifers. 

Bacteria  constitute  the  principal  food  ele- 
ment in  this  culture  medium.  While  a  certain 
amount  of  imiformity  is  attainable  in  such  a 
culture  medium,  such  mass  cultures  are  quite 


variable  and  it  is  obvious  that  this  can  scarcely 
be  considered  a  ''  standard  "  food.  It  is  prob- 
able that  the  proper  bacteria  could  be  reared 
on  agar  plates,  definite  quantities  introduced 
into  the  culture  bottles  at  definite  intervals 
and  a  really  standard  food  thus  obtained. 

Arthur  M.  Bakta 
Station  for  ExpiaiiiXNTAL  Ev<N:<irnoN 


THE  NEBRASKA  ACADEMY  OP 
SCIENCE 

The  thirty-first  meeting  of  the  N^raska 
Academy  of  Science,  held  in  Bess^  Hall, 
University  of  Nebraska,  Lincoln,  on  April  1 
and  2,  was  one  of  the  most  interesting  in  the 
history  of  the  organization.  The  attendance 
was  about  one  hundred,  comprising  many  edu- 
cational institutions  of  the  state  and  one  or 
two  from  adjoining  states.  The  program  was 
so  full  it  was  divided  into  three  sections.  A 
very  pleasant  feature  was  the  annual  dinner 
held  in  Ellen  Smith  Hall,  followed  by  Presi- 
dent Walker's  address,  and  a  general  discus- 
sion of  the  needs  and  interests  of  the  Academy. 
Dr.  Walker  made  a  number  of  recommenda- 
tions and  suggestions  for  the  advancement  of 
the  organization,  which  has  suffered  in  the 
past  from  a  lack  of  the  interest  and  enthusi- 
asm which  usually  mark  the  annual  meetingB. 
The  harvest  time  of  the  organization  is  be- 
tween the  annual  meetings,  if  the  officials  are 
sufficiently  active  and  progressive. 

At  the  business  session  on  Saturday  morn- 
ing a  number  of  new  members  and  the  follow- 
ing officials  for  the  coming  year  were  selected: 
President,  J.  C.  Jensen,  Nebraska  Wesleyan 
University;  Vice-president,  H.  O.  Sutton, 
Teachers'  College,  Kearney;  Secretary,  Boee 
Clark,  Teachers'  College,  Peru;  and  Treasurer, 
P.  K  Slaymaker,  University  of  Nebraska.  A 
number  of  amendments  to  the  constitution 
were  approved  and  the  offer  of  Dr.  Sheldon, 
of  temporary  headquarters  for  the  academy 
with  the  Legislative  Bureau,  was  accepted. 
University  Place  was  chosen  for  the  1022 
meeting. 

W.  F.  HOYT, 

Secretary 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

Fttst  Avenue  and  Twen^-eighdi  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y. 


(UesternRmrpeUnipersiiy 

Scftoel  of  meOklKe 

Onfy  Medical  School  in  the  City 
of  Cleveland 

Admits  only  college  degree  stndents  and 
seniors  in  absentia. 

Excellent  laboratories  and  facilities  for 
research  and  advanced  work. 

I^arge  clinical  material.  Sole  medical 
control  of  Lakeside,  City,  Charity  and  Mater- 
nity Hospitals,  and  Babies  Dispensary, 
ainical  Oerk  Services  and  individual  in- 
stmction.  , 

Wide  choice  of  hospital  appointments  for 
all  graduates. 

Fifth  optional  year  leading  to  A.  M.  in 
Medicine. 

Vacation  courses  facilitating  transfer  of 
advanced  students. 

Session  opens  September  29,  1921,  closes 
June  15,  1922.    Tuition,  f250.00. 

For  cataioguB,  information  and  ap^UeaHon 
Monks,  addross 

OKRetfitrar  Bf3&9tto$tteieMiata 


Johns  Hopkins  University 

Mecflcal  School 

Ik^MadlMl  Sohool  laanliitMTal  P«ri  of  the  UnlTenltf  ni 
la  ia  eloM  Aflllstlon  with  the  Johai  Hopkins  Hotpitsl 

ADMISSION 

Candidales  for  admiMion  moat  be  giadnatea  of  approTod 
ooUegea  or  aoieotifle  achoola  with  at  least  two  rear's  instraction, 
inolndlng  laboratory  woxk,  in  Chemistry,  and  one  year  each  in 
physies  and  blologr,  together  with  eridence  of  a  reading  knowl- 
edge of  French  ana  German. 

Each  class  is  limited  to  90  students,  men  and  women  being 
admitted  on  the  same  terms.  Bxeeptinvimuiual  drciimdaMcn, 
omMeaUona  for  admluton  wa  notoeconttdered  afier  Juiy  UL 

If  Taoandes  ooear,  students  from  other  institations  desiring 
sdTBnced  sUnding  mar  be  admitted  to  the  second  or  third  year 
proTlded  they  ftufiU  all  of  oar  reqnirementa  and  present  ex- 
esptlonal  gnallflcations. 

INSTRUCTION 

The  academic  year  begins  the  Taesday  nearest  October  1  and 
the  third  Tuesdar  in  Jane.    The  coarse  of  instracton, 

oooaples  four  years  and  especial  emphasis  is  laid  npon 

Ileal  work  in  the  laboratorlea,  in  the  waids  of  the  *- 
lotheDiqwisary. 

TUITION 

The  charge  for  taitioa  is  $250  per  annum,  payable  in  three 
instafanenU.  There  are  no  extra  foes  except  for  rental  of  mioro- 
Boope,  certain  expendTe  supplies,  and  laboratory  breakage. 

The  annua]  announcement  and  application  hbyiiki  may  be 
shtelnedbyaddTCsalngthe 

Dean  of  the  Johns  Hopkins  Medical  School 
Washington  and  Monamcnt  Sta.        BALTIMORE,  MD* 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Beginning  Tuesday.  June  6th,  and  ending  Thursday,  July 
10th,  a  coarse  in  medical  diasnoais,  including  laboratory  exei^ 
cises  In  clinical  pathology  uia  demonstrations  in  pathological 


anatomy,  will  be  oflbi«£  Tbe  course  will  be  limited  to  twmiy 
students,  fee  $100.  Applications  should  be  made  to  the  Dean's 
OOee. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

i^etmbliahod  in  xBs4) 

ADMISSION!  All  students  entering  the  Preslunsn 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 

COMBINED  C0DBSB8;  Premedicaloourseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  mdmitted  to  nil  Scboole  of  tbe 
College  of  Medicine 

For  bulletins  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La. 
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Marine  Biological  Laboratory 


Woods  HoI«,  Mu«. 


Facilities  for  reMarcta  in  Zoology, 
Embryology,  Physiology,  and  Bot- 
any. Eighty-foar  pnyate  labora- 
tories, flw)  each  for  not  oyer  three 
months.  Thirty  tables  are  aTail- 
able  for  beginners  in  research  who 
desire  to  work  under  the  direction 
of  members  of  the  staff.  The  fee 
for  sadi  a  table  is  $60.00. 

Courses  of  laboratory  instraction 
with  lectures  are  offered  in  Inyerte- 
braie  Zoology,  Protosoologr.  Em- 
bryology. Physiology  and  Morph- 
ology ana  Taxonomy  of  the  AJirae. 
Baah  eeurse  requires  the  tail  time 
of  the  student.  Fee,  175.  A  lecture 
course  on  the  Philosophical  Aspects 
of  Biology  and  Allied  Sciences  is 
also  offered. 

Animals  and  plants,  presenred,  Ut- 
ing,  and  in  emoryonic  stages.  Pie- 
seryed  material  of  all  types  of 
animals  and  of  Algae,  Funn,  Liyer- 
worts  and  Mosses  Aimisned  for 
dasswork,  or  for  the  museum.  Li  ?- 
ing  material  ftimished  in  season  as 
ordered.  Microscopic  slides  in 
Zoology,  Botany,  Histology,  Bac- 
teriology. Price  Usts  of  Zooloffical 
and  Botanical  material  and  Micro- 
scopic Slides  sent  on  application. 
Stale  which  is  desired.  For  price 
lists  and  all  information  regarding 
material,  address 

GEO.  M.  GRAY.  Ciuator,  Woo4a  Hoto,  Haaa 

The  annual  announcement  will  be  sent  on  application  to  The 
Dinetor,  Marine  Biological  Laboratory,  Woods  Hole,  Mass. 
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INSTRUCTION 
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Yale  University 

SCHOOL  OF  MEDICINE 

Affiliated  with  the  New  HaTen  Hospital 
and  New  Ha?en  Dispeosaiy 

109th  Session 

Reoiganized  on  a  (uU-time  basis 

Entrance  Requirements:  A  minimum 
of  two  yean  (or  its  equivalent)  of  coOege 
including  general  biology,  physics,  general 
and  organic  chemistry,  physical  chemistry 
or  laboratory  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FACIUTIES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE    TO     MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  is 
limited,  applications  must  be  made  before 
July  I. 

Dean,  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


LaMotte  Indicator  Field  Set 

for 

Determining  Acidity  and 
Alkalinity  of  Soils 

A«  wad  la  stadias  described  by  B.  T.  Wherry.  Jour.  Wuh* 
Aoed.  teL,  April,  xpeo,  and  Rbodorm  ea-ipflo. 

Totkaft  tim  oese  ooatelaiat  lis  ladltttor  ■olntloBt  (Pm  3.0 
to  •.•)  ooawleBt  for  cerryi&t  into  the  field.  Full  iaetmc- 
tloM  MQoaipAay  mich  eet. 

dOI^  PBICB,  aiJs  COMPLBTB  ■» 

lledeendioldby 

LAMOTTE  CHEMICAL  PRODUCTS  COMPANY 

13  WEST  SARATOGA  ST..  BALTIMORE.  MARYLAND 

OSMIC    ACID 

OSMIUM  SOLUTIONS 

Our  special  pmckages  desiirncd  for  your  conveniencef 
carry  our  guaimntee  of  purity  and  exact  weight. 

AMERICAN   CHEMICAL   PRODUCTS   CO. 

Writs  for  Or.  200  lUohMtmr,  N.  Y* 


GLASS  &  MACHINERY 
SPECIALLY  DEVELOPED 


KORODNO 

\         STAND.  GUkSS  SPSC.  CO. 
MOROANTOWN.  W.  VA. 


MICROSCOPIC 
—  SLIDE  — 

QUALITY 


Freas  Constant  Temperature 
Laboratory  Apparatus 


Freas  TVbe  Fnmace, 
BuppUodby  aU  dealers  In  Laboratory  apparatus 
There  Is  a  FREA8  OTen,  Inoubator  and  Water 
Bath  for  yonr  Laboratory  needs.    Write  for 
desoriptlTs  literature. 

Manufactured  by 

The  Thermo  Electric  Instrameat  Co. 

8  Johnson  Street  Nowark,  N.  J. 
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Morehead's  Gas  Burette 


Patented  as  used  by  the 
Peoples  Gas  Light  6f  Coke  Co,  of  Chicago  and  others. 

This  burettCi  while  sacrificing  none  of  the  accuracy  possessed  by  the  Hempel, 
Orsat  or  McIntosh-ElHott,  very  greatly  decreases  the  time  necessary  for  an 
analysis.  A  complete  analysis  of  coal,  water,  natural  fuel,  producer,  acetylene, 
or  gasoline  gas,  comprising  determinations  of  any  or  all  of  the  following  con- 
stituents: carbon  dioxide,  illuminants,  oxygen,  carbon-monoxide,  methane, 
hydrogen  and  nitrogen,  can  be  made  in  from  twenty  to  twenty-five  minutes. 
The  saving  in  time  is  effected  by  the  elimination  of  the  necessity  of  shifting  the 
gas  from  one  portion  of  the  apparatus  to  another.  With  each  outfit  we  send  a 
20-page  treatise  by  Mr.  Morehead  on  "  Industrial  GasCL,"  giving  full  directions 
for  using  the  apparatus. 

\^  Furnished  complete  with  Support,  Aspirator  Bottles  and  Rubber  Tubing, 
as  illustrated.  Also  furnished  complete  as  illustrated,  but  the  Burette  suppli^ 
with  Water  Jacket  for  securing  constant  temperature. 

Further  information  and  prices  on  application. 


E.  H.  SAROENT  &  CO. 

Importbrs,  Makers  and  Dbalbrs  in  Chemicals 
AND  Chemical.  Apparatus  of  High  Grade  only 

1SS-16S  East  Superior  Street  CHICAGO,  HJL, 
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CADMIUM  STANDARD  CELLS 

F6r  we  with  potcnUomcten.  dcdrometcnL  uid  balHide  flftHaa^- 
meten.  or  whtttvti  dte  a  predaioa  ftandud  of  ttoctioaoUT*  f orot  la 
needcQ* 

NagUjible  Tempenturo  Co«fllci«al. 
ESgUy  Constant  B.  IL  F. 

m  thotlowcrintofelectio* 

smthetSi  without  charia. 

mdaiiliiiB  oellt  nod*  bf  ■• 
M  dUferInf  f rom  thdr  vovp 
«M  handiod  tho«mBd,oD 


y  tho  BuMO  of  Staadftrda. 
WM  low  than  mm  port  pg 
IcfCBCt  ftoai  thair  oaftiflad 
ladred  thomaad. 
decree  of  comtannr  to  all 
r  mtufactory  •  If  not  reaark- 
(Sea 


■pedaL    Tharwtra  oMda 
e.aiid  were  tet  op  with  BO 
_    ,    i  In  the  nakl&t  of  ay  ataa- 
dardft. 

Marion  Eppley, 

(A.M^  Ph.D.) 

Phjrslco-Cheinical  Apparatus. 
NEWPORT,  R.  I. 


Type  T.  R.  Single  Tube  Rheostat 


Ho  Laboratory  Sqnipment  la  oomplota  without  tome  Tailablo  roilatanoao.  To  «tf^«t*«"  the 
high  standard  of  your  ontllt  ws  snggsst  ths  addition  of  some 

"Becbro"  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Types) 

Thousands  of  these  rheostats  haTs  been  mannfactared  and  sold  by  ns  (the  original  ^^f^<^n 
Mannfactovsrs)  to  almost  all  Universities,  Colleges,  Tsohnical  Schools  and  Indnstilal  Concerns  and 
haTo  always  glTsn  entire  satisfaction. 

Write  for  ^ulleHn  C-S 

TtT^g^UT      no  C\  QL        3640-42  North  Seoond  Street 
DEi\^Ik     DKI^0#  Pllilauiel|^hIa^  P^ 
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Spencer  Microscope,  No.  44  H 

With  ticl«-fiii*  ftdliatliiimftt,  Uwr  t7p«»  is 

An  Ideal  Instrument  for 
Laboratory  Use 

It  is  not  only  its  accuracy  and  utility — it  is  some- 
thing in  the  finish,  even  more  in  the  design;  and  in 
addition  to  all  these,  it  is  those  little  things-rclever 
little  devices,  which  accomplish  the  same  end  but  in 
a  better  way — exactly  the  way  the  laboratory  worker 
wants  them.  These  are  the  distinctive  features  of 
Spencer  microscopes. 

It  has  become  a  standard  for  College  and  Uni- 
versity laboratory  work  because  of  two  special  ad- 
vantages: 

I.  A  side  fine  adjustment  with  a 
screw  which  has  34  threads 
engaged  at  all  times,  in- 
stead of  but  the  customary 
one  thread. 

II.  A  side  fine  adjustment  which 
has  a  "Lateral-Travel"— 
an  index  to  its  position  rela- 
tive to  its  limits. 

These  coupled  with  other  advan- 
tages, optically  and  mechanically 
make  it  an  ideal  microscope. 


44H  Microsc«p«  completely 
eqaipped  with  6X  *n<l  10  X  oculars, 
16  mm. ,  4  mm.,  an4  1.8  mm.  objec- 
tives, triple  nose  piece,  quick  screw 
substage  with  condenser  and  iris 
diaphragm. 

44F  Microacop«,  same  equip- 
ment as  above  but  without  the 
1.8  mm.  objective  and  with  double 
nosepiece  instead  of  triple. 


We  Carry  an  Extensive  Stock  of  Spencer 
Microscopes  and  Accessories 


BRAUN-KNECHT-HEIMANN-CO. 


584  MisMon  Street 


FOUNDED  1832 

SAN  FRANCISCO,  CAL.,  U.S.  A. 


Scientific  Apparatus  of  Every  Description  for  all  Kinds  of  Laboratories.    We 

Specialize  in  Laboratory  Equipment  for  Universities,  Colleges, 

Schools,  Missions,  Hospitals,  Assay  Offices,  etc. 

Chemicals  —  Acids  —  Glassware 

Inventors  —  Manufacturers  —  Exporters  —  Importers 


CrfJe  Addnm  **  BRAUNDRUG  " 
AUCodMUaed 


'  Wm  know  how  to  pack  for  Export ' 


Los  Abc^m  Hoiuc 
THE  BRAUN  CORPORATION 
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The  SilTerman  Illuminator 

*'A  New  Bye  for  the  Mioroamope*^ 

a— fibowB  more  detaU. 

b— Presents  •  clearer  and 
better  defined  picture 
to  the  eye  and  the 
camera. 

o— Produces  seyeral  noyel 
methods  of  illwmln*- 
Uon. 

d— Saye  yery  mvoh  tbIq* 
ahletime. 

e— Preyents  eye  strain,  eye 
fitigae  and  brain  tig, 

f — Can  be  lowered  into  deep, 
hollow  objecta. 

g — Oiyes  exoeDent  resolts 
for  yery  low  power 
work,  alio  higher  mag- 
nifications, and  in  oil 
immersion  work. 

h — Can  be  naed  with  any 
microscope,  ordinary  or 
binocular. 

A  small  circular  tube  lamp  surrounds  the  objectiye  and 
ftimlshes  difiliiied  and  uniform  Illumination  directly 
where  it  is  needed. 

For  sale  by  all  tlie  better  dealers 

WHtm  for  MuUmtin  4S'B 

LUDWIG  HOMMEL  &  CO. 

530-534  F«rBMido  St.  Pitubarg  h»  Pa. 


"A  Harbor  Setmm/'  hy  James  MeNaU  WMsOar 
(1834-1903) 

Like  many  other  great  masters,  WMstler  preferred 
Whatman  Drawintr  Papers 

A  Filter  Paper 

Sponsored  by 

150  Years  of  Mastery 

A  T^T^  the  consummate  skill  that  for  a  oentiuy 
and  a  half  has  made  Whatman  Drawing 
Paper  the  choice  of  world-famed  artists  has  en- 
tered into  the  manufacture  of 


The  ancient  Whatman  ideals  are  maintained 
in  this  product — comparatively  new  in  its  field, 
perhaps,  but  with  the  proven  merit  of  150  years 
of  papermaking  mastery  behind  it. 

A  comparative  test  will  speedily  prove  its  ex- 
cellence. Make  one!  We  will  be  glad  to  fur- 
nish samples  on  request.  All  dealers  in  labor- 
atory supplies  carry  these  papers  in  stock. 

H-  REEVE  ANGEL  8C  CO, 

INCORPORATED 
7-li  Spruce  Street  New  York,  N.  Y. 

Sole  MiU  Representatives  for  tite  Vnited  States, 
Canada  and  Mexico 
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Nbw  Sbbob 

Vol.  UUt  No.  1882 


Friday,  June  24,  1921 


SnroLB  Copies,  16  Om 

AVMUAL  SUBSCBIPTIOV,  $8.00 


BINGHAM  & 

Viscometer  and 


:ometer 


HmEr 


NEW  TOU  CITT 


FORM 


of 


Especially  or    the    testing 

Paints,  Grej  .Varnishes. 

This  app«  lused,  however,  for 

testing  the  Liy  form  of  liquid, 

besides  beii  „  Ir  determining  the 

plasticity  of  all  plasfic  materials  for  which  the 
initial  pressure  required  is  not  more  than  that 
of  a  lo  foot  water  column. 

The  above  is  a  simplified  form  of  the  appar- 
atus (also  supplied  by  us),  which  is  recog- 
nized by  the  Bureau  of  Standards  as  the 
standard  instrument  for  the  determination 
of  viscosity  and  plasticity. 

The  simplified  apparatus  consists  essen- 
tially of  the  following"parts: 

2  pipe  reservoir  for  stabilizing 

pressure $80.00. 

Water  Bath  with  cover  for 

regulating  temperature .  .  .  $22.50. 

Plastometer  (Viscometer)  with 
2  wrenches  and  key $60.00. 

Besides  the  above  essential  parts,  auxiliary 
apparatus  may  be  ordered  as  desired. 

For  information  in  regard  to  auxiliary  ap- 
paratus, and  for  further  details,  see  E  &  A 
Bulletin  No.  277,  also  Bureau  of  Standards 
bulletins  Nos.  278  and  298,  Proc.  of  A.S.T.M. 
Vols.  18  and  19;  also  Jour,  of  Amer.  Chem. 
Soc,  Vol.  38,  P.  40,  1916,  etc. 


AND 
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TOLMAN 

Theory  of  the  Relativity 
of  Motion 

With  Appendix 

A  ■upplement  to  this  work,  written  by  the 
anthor,  has  jnst  been  issued.    Under  the 
title, 

Rektivtty  Theories  in  Physics 

this  Appendix  gives  a  general  description 
of  the  nature  of  relativity  theories,  to- 
gether with  brief  discussions  of  Tolman*s 
theory  of  similitude  or  relativity  of  size, 
of  Binstein'a  theory  of  the  relativity  of 
uniform  motion,  and  of  Einstein's  theory 
of  gravity  and  general  relativity. 

ix  +  242    pages    (including    Appendix). 
Cloth,  $1.75.    Carriage   extra.    Weight, 
IJi  pounds. 

Appendix  only  (paper),  25  cents. 

The  University  of  California  Press 

BERKELEY.  CALIFORNIA 

NEW  SCIENCE  BOOKS 

Philosophy  And  The  New  Physics 

DiscussloD  of  The  Relativity  Theory  and  Tlie  The- 
ory  of  QuanU 

By  LOUIS  ROUGIER.    Anthorized  Trans- 
lation from  the  Author's  Corrected  Text, 
By  Morton  Masius.  M.A.,  Ph.D..  Pro- 
fessor  of  Physics,   Worcester  Polytechnic 
Institute,    Cloth  >1. 75. 

Introduction  To  General  Chemistry 

An  Exposition  of  tiie  Principles  of  Modem  Ghea- 
Istry. 

By  H.  COPAUX,  Paris.  Translated  by  and 
with  Appendix  by  Hbnry  Lbffmann, 
A.M.,  M.D.,  Member  American  Chemi- 
cal Society  and  of  the  British  Society  of 
Public  Analysts.    30  Illnstrations.    Cloth 

».oo. 
Chemical  Reactioiis  And  Their  Equatioos 

The  General  Principles  of  Bslandng  Eqnatioot 
BylNGO  W.  D.  Hackh.  Ph.C,  AB..  Pro- 
fessor of  Bice  hemistfy.  College  of  Physi- 
cians and  Surgeons,  San  Francisco.  Cloth 
$1.75. 

I^-See  our  exhibit  at  the  7th  National  Ex- 
position of  Chemical  Industries.  New  York, 
Week  of  September  12th. 

P.  BLAKISTON'S  SON  &  CO^  Philadelpliia 

Pablications  of 
Carnegie  Imtitntioii  of  WashingtoD 

If  o.  aSO.  Besedlet,  F.  O.,  W.  R.  Mllem  Pavl  Rotk 
and  H.  MoBmoutli  Smltli.  Human 
Vitality  and  Efficiency  under  Prolonged 
Restricted  Diet.  Octavo,  xl -1-701  pasrea, 
124   fUrures Price,   $9.00. 

Ifo.  802.  Bemedlet,  F.  O.  asd  F.  B.  Talbot. 
Metabolism  and  Growth  from  Birth  to 
Puberty.  Octavo,  vi -1-213  pasrea.  55 
figures Price.    $2.00. 

Ifo.  219.  Carpenter,  T.  M.  A  Comparison  of 
Methods  for  Determining  the  Respira- 
tory Exchange  of  Man.  Octavo,  265 
pages,   74   figures Price,   |2.50. 

Ifo.  808.  Carpeater,  Thorae  M.  Tables,  Factors, 
and  Formulas  for  Computing  Respir- 
atory Exchange  and  Biological  Trans- 
formations of  Energy.  Will  be  issued 
by  may  1.     Octavo |2.00 

No.  279.  Harris,  J.  A.  aad  F.  G.  Benediet.  A 
Biometric  Study  of  Basal  Metabolism 
in  Man.  Octavo,  vi -1-266  pages.  80 
diagrams Price,   $4.00 

Ho.  800.  Smltli.  H.  Momnontli.  Gaseous  E!x- 
ehange  and  Physiological  Require- 
ments for  Level  and  Grade  Walking. 
OotaTO In   Press 

dent  of  tke  Inititation  now  namber  oyer  400 

saHscto  Ittduding  Anatomy,  Archsology,  Ai- 

-^.   GbsaMqL  Climatology,  Economics  and 

HM7,  EzpSTHMntal  Eronition  and  Heredity. 

^le,   Oatioay,    History,    International 

^«atifls»   HMlsine,  Nutrition,  Falcon- 

XMsraoebflirtitrj,  Terrestrial  Mac- 

Xend   dbisH^MM   litU    wiUbe 

^WASnilGTON 


Publications  of 
Tlie  Pliilippine  Bureau  of  Science 

VIDOBTATIOlf    OF    PHIl4lPPIIfB    MOUNTADra. 

The  relation  between  the  environment  and 
physical  types  at  different  altitudea.  By 
William  H.  Brown.  484  pages,  41  plates,  and 
80  text  figures;  postpaid  |2.60,  U.  a  eur^ 
rency. 

IBTDBX    nro     THB     OBIVBRA    OF    BIRDS.     By 

Richard  C.  McGregor.  18fi  pagea;  poatpmld 
$1.00,  U.  S.  currency.      . 

8PBCIBS  BliANCOANAB.  A  critical  rOTlflion  of 
the  Philippine  species  of  plants  dasorlbod  by 
Blanco  and  by  Llanos.  By  E.  D.  MerrlU. 
424  pages;  postpaid  12.26,  U.  8.  eurrenoy. 

PHII^IPPIlfB    WATBR    8f7PPI«IB8.      By   G.    W. 

Heise  and  A.  8.  Behrman.  218  pagea^  It 
plates;  postpaid  |1.75,  U.  8.  currency* 

AN  INTBRPRBTATIOlf  OF  RU1IPHI1T8>8  HBR- 
BARI17M  AMBOIlfBNSB.  By  B.  D.  MerrllL 
696  pages,  2  maps;  postpaid  |8.00,  U.  &  cur- 
rency. 

TBffl:   PHILIPPINB    JOURNAL   OF   SCIBNCB,   a 

monthly  (no  longer  issued  in  seotlona),  par 

year  |5.00,  U.  8.  currency. 

A  Hat  of  the  publicationa  of  the  Phlllpplna 

Bureau   of  Science  and  a  sample  copy  of  tha 

Philippina  Journal  of  Science  will  be  sent  upon 

request. 

Subscriptions    and    orders    for    publloatlona 
should  be  sent  to 

THE  BUSINESS  MANAGER 

Philippine  Jotunal  of  Sdenoe 

Bniean  of  Sdenoe  MAHILAi  P.  I. 
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How  Intense  Is  Sunlight 

Its  intensity,  of  course,  depends  upon  latitude,  season,  time  of 
day,  atmospheric  conditions ;  but  whatever  it  happens  to  be,  it  can 
be  measured  readily  with 

Leeds  &  Northrup  G>mpany'8 

MACBETH  ILLUMINOMETER 

Illumination  of  any  intensity,  artificial  or  natural,  is  within  the 
range  of  this  useful  instrument.  Its  scale  reads  foot-candles  directly. 
It  is  provided  with  a  reference  standard  lamp  with  which  each  ob- 
server standardizes  the  instrument  according  to  his  own  visual  per. 
ception.  This  is  done  wherever  he  happens  to  be — no  photometric 
dark  room  is  required. 

The  illustration  shows  one  method  for  making  a  measurement. 
The  illumination  on  the  test-plate,  mounted  on  a  tripod,  is  being 

measured.  A  translucent  plate,  mounted  in 
an  be  fitted  to  the  instrument,  and 
;  the  "horn",  in  any  direction,  up, 
ewise,  the  illumination  due  to  the 
ihat  direction  is  measured. 

acbeth  Illuminometer  is  especially 
suited  for  investigations  con- 
cerned with  the  reactions  of  liv- 
ing organisms  to  light. 


Bulletin  S680  describes  the 
Macbeth  Illuminometer  in  detail 


Leeds  &  Northrup 

Company 

Electrical  Measuring  Instruments 

4901  Stenton  Ave.       PhUadelphiat  Pa. 
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SCIENCE 


A  Weekly  Jotumal  devoted  to  the  Advancement  of 
Scieiioe,  publishing  the  official  notices  and  pro- 
ceedings of  the  American  Association  for 
the  Advancement  of  Science 

Published  every  Friday  by 

THE  SCIENCE  PRESS 

LANCASTER.  PA.  GARRISON.  N.  Y. 

NEW  YORK.  N.  Y. 

Kntered  in  the  post-oiBce  atl^ncasler.  Pa  as  tecond-claas 
matter,  tinder  the  act  of  March  3*  1879 

THB   BLLBN   RICHARDS   RB8BARCH    PBIZS    of 

$1,000  is  offered  for  award  in  the  year  1922.  Theses  by 
women  based  on  independent  laboratory  research  are 
eligible  for  competition,  and  must  reach  the  com- 
mittee before  February  25. 1922. 

For   circulars    of    information    and    application 
blank,  apply  to 

Dr.  LiUlan  Welsh, 

Ooncher  Oollece,  Baltimore,  Md. 


NOW  READY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  Pli«D. 

PtaftHor  of  MMotoliMkal  rhyiks,  UnitMl  Scttn 
WiMtteBuiMa 

A  tacjooal  and  cUuccivc  treatiie  on  iIm  pbyua  of 
tiM  atmosphcra.  Of  graat  value  to  mcccocoIogirtSy 
phfridrts  and  iIm  aviator. 

678  Pafee»  Illiistntod,  Index*  8vo.    Price,  fi 

AddfCM  onlBn  aad  inqwM— id 

THB  FRANKLIN  INSTTTUTB 

FHILADBLmiA,  U.  S.  A. 


THE   COCCIDAE 

TMm  for  tlia  Identification  of   tho  Sabfamilioa 

and  Some  of  tho  Moro  Important   Gonora 

and  Spocioa  Togothor  ¥ntli  Diacueaione 

of  Thoir  Anatomy  and  Lifo  Hiatory 

By 
ALEX.  D.  MaeGILUVRAY  PLD. 

Jhvf*  9f  Systematic  Entomology  in  the  University  tf  Illinois 
Chapters  devoted  to  near  relatives  of  Coccids,  Prep- 
aration, External  Anatomjr,  Classification,  and  to  each 
of  the  Subfamilies  and  Tribes,  Twenty-seven  in  all. 

8vo.     Cloth.     IX-f502.    |6.00nct 
Senipre^id  upon  receipt  iif  price*    Order  direct  from  publishet 

SCARAB   COMPANY 
603  Michiffan  Avo.  Urbana,  IllinoU 

OAYBUZ'S  PBTBOORAPHT  OF  SBDIMBNTARY  ROOKS 

On  account  of  exorbitant  charges  of  the  book  im- 
porters, undersigned  will  be  glad  to  order  at  cost  copies 
of  above  work  (reviewed  Science,  May  13,  p.  459)  for 
anyone  sending  application  accompanied  by  $7.00,  be- 
fore July  1.  Any  difference  will  be  refunded  or  col- 
lected. Have  just  imported  direct  for  $5.75.  An 
American  importer's  price  quoted  was  $10.00. 
Maroui  I.  Ooldman 
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An  Important  New  Textbook  for  First  Year  Chemistry 
To  b€  Published  in  September 

GENERAL  CHEMISTRY 

By  HARRT  N.  HOLMES 
Professor  of  Chemistry,  Oberlin  College 

Cloth,  octavo,  with  figures  and  diagrams,  about  650  pages 

'  I  'HE  book  has  been  written  from  the  viewpoint  of  the  student.      It  is  a 
^      text  in  the  full  teaching  sense  of  the  term,  not  a  reference  book. 

The  order  of  topics  adopted  has  proved  satisfactory  in  actual  practice. 
Chlorine  and  hydrogen  chloride  are  studied  as  early  as  Chapter  IX  because  of 
the  excellent  drill  they  provide  both  in  the  classroom  and  in  the  laboratory. 
Treatment  of  the  Periodic  System  is  delayed  until  two  good  illustrations  of  its 
relations  (the  halogens  and  the  group  comprising  sulfur,  selenium,  and  tellurium) 
have  been  discussed.  Important  theories  are  introduced  in  chapters  dealing 
with  the  substances  which  best  illustrate  them. 

Chemical  symbols,  formulas,  and  equations — "the  tools  of  the  trade" — 
are  introduced  early. 

Valence,  a  rather  intangible  topic  to  many  students,  is  given  a  clear  and 
readily  comprehensible  introduction. 

The  treatment  of  Molecular  and  Atomic  Weights  has  been  simplified  in 
order  to  make  it  entirely  logical  and  convincing. 

A  notable  inclusion  is  the  chapter  on  Colloid  Chemistry.  The  growing 
importance  of  this  subject  and  its  natural  relation  to  the  study  of  solutions 
warrant  the  prominent  place  given  to  it. 

In  a  course  on  "General  Chemistry,"  it  is  fitting  that  adequate  consideration 
be  given  to  the  elementary  facts  and  principles  of  organic  chemistry.  The 
book  contains  two  able  chapters  treating  of  the  chief  components  of  carbon. 

Frequent  reference  is  made  to  the  applications  of  chemistry  in  industry,  in 
daily  life,  and  in  warfare. 

A  great  many  exercises  and  problems  are  included.  These  are  interspersed 
through  the  text,  serving  to  emphasize  and  illustrate  specific  points  as  they  arise. 
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THE  CORAL  REEFS  OP  TUTUILA. 
SAMOA 

The  preparation  of  a  detailed  chart— not 
yet  imbliahed— of  Tutaila,  Samoa,  l^  the  IT. 
S.  Hydrographie  OiBce,  and  tibe  stadies  made 
by  yarious  scientific  specialists  invited  to  the 
island  by  Dr.  A.  G.  Mayor,  director  of  the 
department  of  marine  biology  of  the  Oam^e 
Institntion  of  Washington,  have  added  greatly 
to  the  knowledge  of  that  remote  possession  of 
ours  in  recent  years.  The  chart,  on  a  scale 
of  about  1  :  60,000,  shows  the  mountainous 
volcanic  island  to  be  surrounded  by  an  ex- 
tensive subnuurine  bank,  from  one  to  three 
miles  wide,  somewhat  shallower  near  its  inner 
and  outer  margins  than  along  an  intermediate 
belt,  where  soundings  of  60  fathoms  occur. 
The  shallower  parts  of  the  bank  are  interpreted 
as  submerged  fringing  and  barrier  reefs, 
which  are  supposed  to  rest  on  a  wave-cut  plat- 
form now  lying  between  60  and  70  fathoms  be- 
low sea  level  by  reason  of  island  subsidence. 
The  present  shores  of  the  island  are  embayed 
and  are  bordered  by  well  developed  fringing 
reefs. 

Dr.  Mayor's  latest  Oamegie  report  contains 
a  condensed  statement  by  B.  T.  Ohamltorlin, 
entitled  ^  The  geological  interpretation  of  Hie 
coral  reefs  of  Tutuila,  Samoa,"  the  result  of 
three  weeks'  observation  there  in  July,  1920, 
from  which  the  following  extracts  are  taken: 

The  island  of  Tntoila  is  a  voleanie  pole  whose 
dopes  have  been  attaeked  by  the  sea  until  a  broad 
wave-eut  platform,  2  miles  in  width,  lias  eome  to 
sorroond  the  island.  This  broad  shelf  of  planar 
tion,  originally  ent  in  the  voleanie  rooks  not  far 
below  the  sea  level,  now  lies  at  least  (though  prob- 
ably not  mneh  more  than)  400  feet  below  seap 
level.  ...  On  the  outer  margin  of  the  wave-eat 
platform,  eorals  eommeneed  to  bmld  a  barrier 
reef,  while  a  fringing  reef  grew  outward  from 
the  shore.  .  .  .  Subsequently  the  island  beeame 
progressively  submerged.  .  .  .  Tutuila,  therefore. 
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is  consistent  with  the  Darwin-Dana  coral-reef  hy- 
pothesis to  the  extent  that  a  sabmergenoo  of  400 
feet  has  occurred  since  the  corals  began  to  form 
the  old  barrier  reef;  bnt  in  other  respects  it  does 
not  fit  the  requirements  of  that  hypothesis,  inas- 
much as  the  barrier  reef,  instead  of  being  built 
up  several  thousand  feet  from  the  slopes  of  a 
sinking  island,  is  found  to  be  rooted  on  a  broad, 
wave-cut  platform. 

Dr.  Mayor  Gomments  on  Chaznberlin'a  state- 
ment in  part  as  follows : 

Professor  B.  T.  Ghamberlin,  who  made  a  spe- 
cial study  of  the  relation  between  the  reefs  and 
the  volcanic  shores  of  the  island,  .  .  .  finds  that 
the  ancient  barrier  and  fringing  reefs  which  once 
surrounded  the  island  and  are  now  drowned  grew 
upon  a  platform  which  had  been  cut  by  the  sea 
and  afterwards  submerged  and  not  upon  the  un- 
altered slopes  of  the  island.  Thus  the  Darwin- 
Dana  theory  does  not  apply  to  Tutuila. 

Chamberlin's  summary  oonceming  the  ori- 
gin of  the  reefs  is  excellent  as  far  as  it  goes, 
and  it  is  to  be  presumed  that  if  he  publishes  a 
fuller  account  of  his  results  he  will  then  sup- 
plement the  present  brief  statement  with  an 
explanation  of  the  conditions  which  deter- 
mined that  Tutuila  should  be  for  a  time  reef- 
free  and  therefore  exposed  to  abrasion  before 
it  became  reef-encircled,  and  with  a  descrip- 
tion of  the  high  cliffs  that  must  have  risen 
at  the  back  of  the  now  submerged  2-mile  plat- 
form and  of  their  relation  to  the  recently  cut 
cliffs  the  base  of  which  is  close  to  actual 
sea  level. 

But  excellent  as  the  present  summary  is 
witii  respect  to  the  reefs  of  Tutuila,  neither 
the  passage  above  quoted  from  it  nor  the 
passage  quoted  from  Mayor's  comment  upon 
it  does  justice  to  Darwin's  theory  of  coral 
reefs;  for  in  so  far  as  the  quoted  passages  im- 
ply that  the  submerged  barrier  reef  of  Tutuila 
does  not  exemplify  the  ^'Darwin-Dana'' 
theory,  they  hold  good  only  for  an  imperfect, 
indeed  an  incorrect  conception  of  that  theory. 
As  a  matter  of  fact  the  Tutuila  reefs,  both 
submerged  and  at  present  sea  level,  exemplify 
certain  special  phases  of  Darwin's  theory  in 
a  remarkable  manner,  as  the  following  cita- 


tions from  his  **  Structure  and  Origin  of  Ooral 
Beefs"  (1848)  will  make  clear. 

In  the  first  place,  Darwin  nowhere  asserted 
that  barrier  reefs  must  be  "built  up  several 
thousand  feet  from  the  slopes  of  a  sinking 
island,"  or  that  they  could  not  be  built  up 
from  a  "  broad,  wave-cut  platform,"  as  Oham- 
berlin  implies,  or  that  they  must  grow  up  from 
"  the  unaltered  slopes  of  an  island,"  as  Mayor 
assumes.  All  that  Darwin's  theory  of  barrier 
reefs  and  atolls  demands  is  that  a  foundation 
of  any  form  shall  subside  slowly  enough  for 
the  reef  to  grow  upward  and  maintain  its 
surface  at  sea  level.  The  form  of  the  foun- 
dation is  immaterial  It  is  true  that  the 
typical  island  profile  which  Darwin  drew  in  two 
figures  (pp.  98,  100),  to  represent  a  subsiding 
foimdation  on  which  a  fringing  reef  would 
be  transformed  into  a  barrier  reef  and  a  bar- 
rier reef  into  an  atoll,  showed  an  island  of  a 
particular  form,  as  graphic  illustrations  al- 
ways must;  but  as  this  profile  was  modeled 
upon  that  of  the  island  of  Bolabola,  a  deeply 
denuded  member  of  the  Society  group,  it  ef- 
fectually disposes  of  Mayor's  assumption  that 
Darwin  thought  reefs  grew  up  from  "  the  un- 
altered slopes  of  an  island." 

It  is  true  that  Darwin  nowhere  wrote  any- 
thing about  the  denudation  of  Bolabola,  but 
he  was  perfectly  familiar  with  the  fact  that 
the  slopes  of  volcanic  islands  are  altered  by 
erosion  and  abrasion.  His  geological  philos- 
ophy was  somewhat  primitive,  for  he  thought 
that  many  volcanic  islands  had  been  uplifted 
after  their  conical  form  had  been  produced  by 
eruption,  and  that  during  the  resulting  emer- 
gence the  sea  cut  valleys  in  the  island  slopes; 
it  was,  indeed,  by  this  process  that  he  accounted 
for  the  repeated  breaching  of  certain  original 
"  basaltic  rings,"  composed  of  outward  dipping 
lava  beds,  and  their  conversion  into  a  circuit  of 
separated  hills,  such  as  characterize  the  islands 
of  "  St.  Jago  "  in  the  Cape  Verde  group,  St, 
Helena,  and  Mauritius.  He  also  knew  that 
'Meep  arms  of  the  sea  .  .  .  penetrate  nearly 
to  the  heart  of  some  [reef]  encircled  islands," 
Haiatea  in  the  Society  group  being  mentioned 
as  one  of  them;  and  the  depressions  occu- 
pied by  such  sea  arms  were  surely  understood 
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to  be  alterations  from  the  original  fonH  of 
the  islands.  Hence  there  is  no  warrant  what- 
ever for  thinking  that  Darwin's  theory  de* 
mands  the  growth  of  reefs  on  unaltered  Tol- 
canic  slopes. 

The  particular  kind  of  alteration  caused  by 
the  abrasion  of  circuzn-insular  platforms  was 
very  properly  not  shown  in  hiis  lype  diagram, 
because,  so  far  as  Darwin's  observation  and 
reading  went,  no  barrier  reefs  were  known 
to  have  grown  up  from  foundations  of  that 
kind.  He  knew  full  well,  however,  that  plat- 
forms might  be  abraded  and  that  reefs  might 
grow  upon  them;  but  he  believed  that,  unless 
subsidence  occurred,  such  reefs  would  differ 
from  ordinary  barrier  reefs  in  having  shallow 
lagoons  behind  them,  as  will  be  shown  below. 

Various  passages  in  his  book  make  it 
clear  enough  that  no  particular  form  of  reef 
foimdation  was  regarded  as  essential.  Any- 
thing on  which  a  reef  might  begin  its  growth 
would  suffice.  For  example,  Darwin  wrote: 
"If  the  rim  of  a  [non-subsiding]  crater  af- 
forded a  basis  at  the  proper  depth,  I  am  far 
from  denying  that  a  reef  like  a  perfectly  char- 
acterized atoll  might  not  be  formed;  some 
such,  perhaps,  exist;  but  I  can  not  believe  in 
the  possibility  of  the  greater  number  having 
thus  originated"  (89).  And  again:  "A  bank 
either  of  rock  or  of  hardened  sediment,  level 
with  the  surface  of  the  sea,  and  fringed  with 
living  coral,  would  ...  by  subsidence  be  con- 
verted immediately  into  an  atoll,  without  pass- 
ing, as  in  the  case  of  a  reef  fringing  the  shore 
of  an  island,  through  the  intermediate  form 
of  a  barrier  reef  "  (101).  Evidently,  the  prime 
element  in  Darwin's  theory  of  barrier  reefs 
and  atolls  was  subsidence;  no  particular  form 
of  the  foundation  on  which  reef  growth  be- 
gins was  assumed,  except  for  purposes  of 
graphic  illustration.  Such  illustration  always 
involves  definite  profiles;  but  the  more  gen- 
eral statements  of  the  text  show  that  definite 
profiles  are  not  required. 

Moreover,  a  careful  reading  of  Darwin's 
book  will  discover  that  he  clearly  conceived 
the  possibility  of  a  reef  growing  up  from  the 
outer  margin  of  an  abraded  platform,  as  now 
appears  to  have  been  actually  the  case  on 


Tutuila;  and  that  he  gave  this  possibility  little 
consideration,  not  because  such  a  reef  would 
not  grow  upward  into  a  true  barrier  if  the 
platform  subsided,  but  only  because  he  found 
no  examples  of  it   He  wrote: 

It  will,  perhaps,  occur  to  some^  that  the  actual 
reef 8. formed  .of  coral  are  not  of  great  thickness, 
•but  that  before  their  first  growth,  the  coasts 
of  these  encircled  [non-snbsiding]  ialands  were 
deeply  eaten  into,  and  a  broad  but  shallow  sub- 
marine ledge  thus  left,  on  the  edge  of  which  the 
torsi  grew;  but  if  this  had  been  the  ease,  the 
shore  would  have  beei}  invariably  boimded  by  lofty 
cliffs,  and  not  have  sloped  down  to  the  lagoon 
ehannel,  as  it  does  in  many  instances  (49). 

Certain  volcanic  islands  that  Darwin  had 
seen  in  the  Atlantic,  before  he  was  concerned 
with  the  origin  of  coral  reefs,  had  made  him 
familiar  with  the  visible  occurrence  of  sea- 
cut  cliffs;  and  the  "broad  but  shallow  sub- 
marine ledge  "  that  must  extend  forward  from 
the  base  of  the  cliffs  was  apparently  familiar 
by  inference.  Thus  he  described  St  Helena 
as  surrounded  by  "enormous  cliffs,  in  many 
parts  between  1,000  and  2,000  feet  in  height," 
and  added  that  "the  swell  of  the  Atlantic 
ocean  has  obviously  been  the  active  power  in 
forming  these  cliffs."  In  various  other  reef- 
free  islands  he  recognized  "the  prodigious 
amount  of  degradation,  by  the  slow  action  of 
the  sea,  which  their  originally  sloping  coasts 
must  have  suffered,  when  they  are  worn  back, 
as  is  so  often  the  case,  into  grand  precipices."  * 
He  does  not  explicitly  announce  the  contrast 
between  the  "  grand  precipices "  of  volcanic 
islands  that  are  not  defended  by  encircling 
reefs,  and  the  moderate  slopes  that  lead  "  down 
to  the  lagoon  channel"  in  nearly  all  reef- 
encircled  islands;  but  he  knew  and  correctly 
described  both  classes  of  islands. 

In  view  of  all  this  it  is  manifest  enough 
that,  if  Darwin  had  at  hand  the  facts  now 
known  about  Tutuila,  he  would  have  said,  in 
effect: 

Tutuila  is  an  actual  island  which  must  formerly 
have  been  "deeply  eaten  into"  by  the  sea^  and 
which  must  then  have  been  surrounded  by  a 
"broad  but  shallow  submarine  ledge"  backed  by 

2  "Geological  Observations,"  1844,  91,  128. 
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**lofty  diifs'^  yet  the  yery  faet  that  most  other 
ftATxier  reef  idaade  axe  not  ''bounded  by  lofty 
fHUlB*'  but  "elope  down  to  the  lagoon  eluuinel'' 
ihowB  that  th^  have  not  been  ''deeply  eaten 
into'';  or  if  they  haye  been  then  the  lesaHin^ 
cliffs  haye  been  completely  snbmei^;ed  by  later 
sabeideiiee. 

His  general  scheme  of  upgrowing  reefs  on 
sulwiding  foundations  therefore  takes  in  with- 
out any  difficulty  the  special  case  of  an  island 
around  which  a  platform  had  been  abraded. 

Good  reasons  may  be  given  for  belienng 
that  the  peculiar  case  of  oopipletely  submerged 
platform-back  clifEs,  just  alluded  to,  is  a  very 
probable  one;  for  wave-cut  platforms  and 
cliffs  presumably  occur  as  normal  features  in 
an  early,  pre-reef  stage  of  jormg  yolcanio 
islands;  and  their  rarity  to-day  is  best  ex- 
plained by  the  strong  subsidence  of  the  islands 
since  the  platforms  were  cut;  but  the  discus- 
sion of  this  question  would  lead  away  £rom 
the  matter  here  under  consideration. 

Another  passage  from  Darwin's  book,  di- 
rectly following  the  one  above  quoted  about 
the  poesibilily  of  reefs  growing  on  the  coast 
of  an  island  that  has  been  deeply  eaten  into 
by  the  sea,  is  pertinent  here,  as  it  explicitly 
considers  the  growth  of  a  reef  upon  a  plat- 
form margin  and  the  depth  of  the  resulting 
lagoon: 

On  this  vieW;S  moreover,  the  eaose  of  a  reef 
^ringing  vp  at  such  a  great  distance  from  the 
[non-Rtbeiding]  land,  leaving  a  deep  and  broad 
moat  within,  remains  altogether  nnexplained. 

Or  otherwise  phrased:  If  a  reef  sprang 
up  from  the  outer  margin  of  a  broad  platform, 
cut  by  veaves  around  a  still-standing  island, 
the  enclosed  lagoon  could  not  be  so  broad 
and  deep  as  barrier-reef  lagoons  usually 
are,  unless  subsidence  had  occurred  along  vnth 
reef  growtL  The  quoted  statement  is  not  so 
dear  as  Darwin's  writing  generally  is,  but  the 
modified  phrasing  here  suggested  is  believed 
to  represent  his  fuller  meaning;  it  is  certainly 

'  sA  footnote  in  Darwin's  book  at  this  point 
reads:  "The  Bev.  D.  Tyerman  and  Mr.  Bennett 
.  .  .  have  briefly  suggested  this  explanation  of 
the  origin  of  the  endrcliiig  reefs  of  the  Society 
islands.'' 


consistent  with  the  context  In  any  ease,  Dar- 
win clearly  knew  that  a  platform  could  be 
abraded  around  a  volcanic  island  and  that 
such  a  platform  must  be  backed  by  diffa; 
and  he  further  believed  that,  if  a  reef  grew 
up  on  the  margin  of  the  platform,  llie  lagoon 
thus  enclosed  would  not  have  the  deptii  of 
most  barrier-reef  lagoons;  but  that  if  the 
abraded  island  subsided  and  the  reef  grew 
higher,  the  depth  that  is  usually  found  in 
barrier-reef  lagoons  would  thereupon  be  pro-, 
duoed.  According  to  the  present  understand- 
ing of  the  coral-reef  problem,  it  is  precisely 
the  occurrence  of  such  subsidence  that  puts  a 
stop  to  further  abrasion  by  making  reef -growth 
on  a  platform  margin  possible;  but  Darwin 
did  not  detect  this  point,  nor  did  he  see  that 
the  opportunity  for  abrasion  of  platforms 
around  yolcanic  islands  in  the  coral  seas  is  best 
provided,  as  above  mentioned,  when  tibe  islands 
are  young  and  high,  with  simple,  non-embayed 
margins,  so  that  a  large  amount  of  detritus 
shall  be  washed  down  from  their  steep  dopes 
to  the  shore,  where  its  accumulation  in  beadies 
ix^ibits  coral  growth  and  permits  abrasion. 
Indeed,  this  explanation  of  the  condi^on  un* 
der  which  the  abrasion  of  a  platform  may 
occur  is  not  mentioned  even  in  Ohamberlin's 
summary,  though  its  omission  there  may  be 
due  rather  to  the  conciseness  of  the  summary 
than  to  a  rejection  of  the  explanation.  The 
explanation  has,  however,  a  considerable  theo- 
retical importance  in  giving  reasonable  con- 
sideration to  an  early  pre-reef  stage  of  island 
development  that  has  been  generally  over- 
looked; *  and  it  was  in  view  of  this  explana- 
tion that  the  common  occurrence  of  completdy 
submerged  platform-back  cliffs  was  above  sug- 
gested as  probable  in  barrier-reef  islands;  but 
the  platforms  assodated  with  these  submerged 
diffs  need  not  have  been  nearly  so  broad  as 
the  submerged  platform  of  Tutuila. 

It  may  be  added  that  the  opportunity  for 
platform  and  cliff  cutting  on  Tutuila  can  not 
be'  advisedly  ascribed  to  the  inhibition  of 
coral  growth  by  the  lowered  temperature  of 
the  lowered  Glacial  ocean,  as  is  postulated 

4<<Ciift  Islands  in  the  Coral  Seas,"  Proe.  Nai. 
Aoad  BcL,  XL.,  1916,  283-288. 
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in  the  Glaoial-control  theory  of  oond  reeb; 
for  if  the  Tutaila  platform  had  heen  cat  to  a 
width  of  a  mile  or  two  in  yoloanic  rock  under 
such  conditions^  similar  platforms  should  have 
been  cut  around  other  volcanic  islands,  and 
the  tops  of  the  platform-back  cliffs  should  be 
visible  to-day  above  normal  sea  level;  but  as 
a  matter  of  fact  such  partly  submerged  cliffs, 
or  plunging  cli&  as  they  may  be  called,  have 
not  been  often  detected;  besides  Tutuila,  the 
other  best  known  examples  are  Tahiti  and  the 
Marquesas  islands,  as  will  be  further  told 
below. 

To  return  to  Darwin's  text:  a  farther  ex- 
amination of  it  discovers  a  remarkably  dose 
parallel  to  the  actual  condition  of  Tutuila,  as 
the  following  statement  will  show.  The 
Tutuila  barrier  reef  is  now  drowned;  its  suc- 
cessor is  a  fringing  reef  on  the  marginal  slopes 
of  the  abraded  island;  and  these  slopes  are, 
according  to  Mayor,  steeper  than  the  sides 
of  the  valleys  by  which  the  island  is  dissected. 
Kow  in  view  of  the  association  of  fringing 
reefs  with  rising  or  stationary  coasts  in  Dar- 
win's theory — ^as  it  is  ordinarily  quoted — it 
might  be  thought  that  the  occurrence  of  the 
Tutuila  fringing  reef  around  a  subsided  island 
contradicted  his  views.  But  that  such  is  not 
the  case  is  made  clear  by  this  prophetic  sen- 
tence: 

If  during  the  prolonged  enbsidenee  of  a  shore 
...  an  old  barrier  reef  were  destroyed  and  sub- 
merged, and  new  reefs  ibecame  attached  to  the 
land,  these  would  neoessaiily  at  first  belong  to 
the  fringing  class  (124). 

That  is  precisely  the  case  at  Tutuila.  Evi- 
dently, it  is  immaterial  whether  the  ^  old  bar- 
rier reef"  here  mentioned  had  been  formed 
by  upgrowth  from  the  slopes  of  a  non-abraded, 
subsiding  island,  or  by  upgrowth  from  the 
margin  of  a  platform  on  an  island  that  sub- 
sided after  the  plaform  had  been  abraded. 
Darwin's  suggested  explanation  is  excellent; 
it  was  only  because  he  found  no  examples  of 
fringing  reefs  thus  produced  that  he  did  not 
pursue  the  suggestion  further;  but  fringing 
reefs  of  this  kind  abound  in  the  Philippine 
Islands.' 

fl<<The  fringing   reefs   of   the   Philippine   Is- 


If  it  be  true  that  the  submerged  barriar 
teef  of  Tutuila  was  formed  on  a  subsiding 
platform  of  marine  abrasion,  one  or  two  miles 
in  width,  the  cliffs  at  the  back  of  the  platform 
should  have  been  1,000  feet  or  more  in  height. 
Hence  the  upper  part  of  their  faces  ought 
still  to  be  visible  after  a  subsidence  of  some 
400  feet;  and  it  should  therefore  be  on  the 
now  submerged  part  of  the  cliff  faces  that  the 
present  fringing  reefs  of  Tutuila  have  been 
formed.  Ifayor's  accounts  of  Tutuila  tell, 
however,  of  narrow  platforms  backed  by  steep 
cliffs  a  few  hundred  feet  in  height  that  have 
been  cut  close  to  present  sea  level  since  the 
submergence  of  the  barrier-reef  platform.  It 
would  therefore  seem  that  these  new  diffs 
must  have  been  cut  in  the  slanting  faces  of 
the  earlier  and  greater  cliffs  after  their  partial 
submergence.  This  relation  of  the  two  sets 
of  cliffs  has  not  been  mentioned,  as  far  as  I 
have  learned,  by  any  observer  on  Tutuila; 
it  is  a  **  flier  "  of  my  own,^  based  on  the  di- 
mensions of  the  new  cliffs  and  platforms  as 
reported  by  Mayor.  The  relation  of  the  height 
of  these  cliffs  to  the  breadth  of  the  platforms 
at  their  base  suggests  that  the  inclination  of 
the  preexisting  spur-end  surfaces  in  which 
the  new  cliffs  have  been  cut  was  much  steeper 
than  the  ordinary  radial  slope  of  the  spurs  on 
a  dissected  volcanic  island,  but  not  steeper 
than  the  precipitous  descent  which  the  earlier- 
cut,  spur-end  sea  cliffs  might  have  had  at  the 
back  of  their  two-  or  three-mile  platform;  and 
as  the  cliffs  at  the  back  of  so  wide  a  platform 
must  have  had  some  such  height  as  1,000  feet, 
the  upper  part  of  their  slanting  faces  should 
be  still  visible  as  plunging  cliffs  after  a  400- 
foot  subsidence.  Furthermore,  the  idea  that 
the  new  cliffs  of  Tutuila  are  cut  in  the  earlier 
ones  gains  some  support  from  photographs  of 
Tutuila  by  Mayor,  and  from  photographs  of 
the  Marquesas  islands  by  Iddings;  for  these 
islands  appear  to  resemble  Tutuila  in  many 
respects,  although  their  submerged  platforms, 
the  presence  of  which  is  indicated  by  a  few 
soundings  in  front  of  their  plunging  cliffs,  are 

lands,"  Proo.  Nat.  Acad.  8ei.,  IV.,  1918,  197-204. 
7  "The  islands  and  coral  reefs  of  Fiji,"  Oeogr, 
Journal,  IV.,  1920;  see  p.  218. 
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not  yet  well  enough  known  to  warrant  any 
statement  as  to  whether  they  hear  submerged 
reefs  or  not;  and  although  new  sea-level  fring- 
ing reefs  are  not  yet  developed  on  the  Mar- 
quesas cliffs,  for  Mayor  reports  the  growth 
there  of  only  separate  corals  on  the  cliff  faces 
below  sea  level.  A  corollary  of  this  last-men- 
tioned fact  is  that  the  submergence  of  these 
islands  must  be  more  recent  than  that  of 
Tutuila. 

Had  the  old  barrier  reef  of  Tutuila  not  been 
drowned  by  a  too  rapid  submergence — ^pos- 
sibly the  result  of  subsidence  at  an  ordinary 
rate  reenforced  by  the  Postglacial  rise  of 
ocean  level — it  would  have  to-day  formed  a 
sea-level  barrier  reef  enclosing  a  fine  lagoon; 
and  it  would  have  thus  imitated  the  barrier 
reef  which  surrounds  Tahiti,  where  the  island 
spurs  are  strongly  cut  off  in  plunging  cliffs 
between  embayed  and  mostly  delta-filled  valley 
mouths,  thus  indicating  that  the  visible  barrier 
reef  of  Tahiti^ike  the  submerged  barrier  reef 
of  Tutuila,  has  grown  up  from  an  abraded, 
cliff-backed  platform.  It  may  be  parentheti- 
cally added  that  the  form  of  the  larger  valleys 
of  Tahiti,  now  embayed  and  delta-filled,  sug- 
gests some  such  measure  as  600  or  800  feet 
for  the  submergence  of  the  inferred  cliff-base 
platform ;  also,  as  the  Tahiti  reef  now  reaches 
sea  level  and  as  most  of  the  drowned-valley 
embayments  there  are  filled  with  deltas,  that 
island  must  have  been  submerged  less  rapidly 
and  less  recently  than  Tutuila.  And  to  this  it 
may  be  added  that  the  submergence  of  Tutuila 
must,  as  already  noted,  have  been  less  recent, 
but  perhaps  not  more  rapid  than  that  of  the 
Marquesas,  where  not  even  fringing  reefs  are 
yet  formed;  and  finally  that  local  subsidence 
of  these  different  islands,  varying  in  rate  and 
in  amount  from  place  to  place,  and  not  a  syn- 
chronous and  uniform  rise  of  the  ocean,  must 
be  taken  as  the  cause  of  their  non-synchronous 
and  non-imiform  submergences. 

But  if  this  view  concerning  barrier  reefs  be 
correct,  it  might  be  objected  that  neither  the 
submerged  barrier  reef  of  Tutuila  nor  the 
sea-level  barrier  reef  of  Tahiti  was  formed 
according  to  Darwin's  theory,  because  ac- 
cording   to    that    theory — ^as    it    is    usually 


quoted — ^barrier  reefs  are  supiwsed  to  have 
developed  from  on-shore  fringing  reefs, 
while  the  Tutuila  and  Tahiti  barrier  reefs  ap- 
pear to  have  developed  from  off-shore,  plat- 
form-margin reefs.  Yet  even  this  contingency 
is  provided  for  in  Darwin's  wonderfully  well 
reasoned  discussion,  as  may  now  be  briefly 
pointed  out 

It  is  true  that  Darwin's  type  figure  repre- 
sents the  initial  stage  of  reef  growth  as  an 
on-shore  fringe  around  a  rather  steeply  sloping 
island  border;  and  that  the  fringe  is  trans- 
formed, as  subsidence  progresses,  first  into  a 
barrier  reef  and  later  into  an  atoll;  and  from 
this  it  has  been  generally  inferred  that,  when 
Darwin  described  barrier  reefs  and  atolls  as 
developed  from  fringing  reefs,  on-shore  fringes 
must  have  been  meant.  But  a  closer  exami- 
nation of  his  text  leads  to  a  different  con- 
cliision.  His  chapter  on  fringing  reefs  de- 
fines them  in  a  manner  that  appears  to  have 
been  generally  overlooked.  He  included  in 
that  chapter  not  only  reefs  closely  attached  to 
the  shore  of  their  islands,  but  also  other  reefs 
"  not  closely  attached."  Several  off-shore  reefs 
on  the  shelving  sea  floor  of  Mauritius  and  off 
the  east  coast  of  Africa  are  there  presented  as 
examples  of  detached  fringing  reefs: 

On  the  western  side  of  Mauritius  .  .  .  the  reef 
generally  lies  at  the  distance  of  about  half  a  mile 
from  the  shore;  but  in  some  parts  it  is  distant 
from  one  to  two,  and  even  three  miles  (52). 

Again,  on  the  eastern  coast  of  Africa, 

For  a  space  of  nearly  forty  miles,  from  lat. 
1^  15^  to  1*"  45'  8.,  a  reef  fringes  the  shore  at  an 
average  distance  of  rather  more  than  a  mile,  and 
therefore  at  a  greater  distance  than  is  usual  in 
reefs  of  this  class.  ...  In  the  plan  [snail  chart] 
of  Mombas  (lat.  4**  S.)  a  reef  extends  for  thirty- 
six  miles,  at  the  distance  of  from  half  a  mile  to 
one  mile  and  a  quarter  from  the  shore  (56). 

None  of  these  off-shore  reefs  has  "an  in- 
terior deep-water  channel,"  but  only  a 
shallow  one.  It  is  therefore  by  the  ab- 
sence of  a  deep  lagoon  and  in  spite  of  the  de- 
tachment of  these  reefs  from  the  shore  that 
they  are,  in  Darwin's  terminology,  classed  as 
fringing  reefs  and  distinguished  from  barrier 
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reefs.  Whether  modem  observers  will  adopt 
his  terminology  in  this  respect  or  not  is  aside 
from  the  point  here  at  issue.  The  fringing 
reefs  which  Darwin  regarded  as  the  early  stage 
of  barrier  reefs  may  have  been  either  on-shore 
reefs  or  off-shore  reefs;  but  if  o£P-shore,  the 
belt  of  water  between  them  and  the  land  must 
have  been  shallow.  This  is  made  perfectly 
dear  by  his  explicit  statement: 

Fringing  reefs  on  steep  coasts  are  frequently 
not  more  than  from  50  to  100  yards  in  width; 
they  have  a  nearly  smooth,  hard,  surface,  scarcely 
uncovered  at  low-water,  and  without  any  interior 
shoal  channel,  like  that  within  those  fringing  reefs 
which  lie  at  a  greater  distance  from  the  land 
(55,  56). 

These  citations  leave  no  doubt  that»  when 
the  now-submerged  barrier  reef  of  Tutuila 
was  first  formed  at  a  distance  of  a  mile  or  two 
from  the  diffed  inner  border  of  its  shallow  sup- 
iwrting  platform,  it  would  have  been  classed 
by  Darwin  as  a  fringing  reef,  because  the 
'^ enclosed  water  channel"  was  then  of  small 
depth.  But  when  subsidence  continued  and 
permitted  reef  upgrowth  to  such  a  height  that 
the  enclosed  water  channel  or  lagoon  was  in- 
creased in  depth,  then  Darwin  would  have 
called  it  a  barrier  reef,  as  modem  observers 
are  united  in  doing. 

The  principle  here  involved  is,  however,  of 
no  great  importance,  because  it  was  not  Dar- 
win but  his  successors  who  have  emphasized 
the  supposedly  necessary  sequence  of  fringing 
reef,  barrier  reef,  and  atoll,  as  a  consequence 
of  the  theory  of  subsidence.  Darwin's  own 
discussion  recognized  this  succession  as  char- 
acterizing the  typical  example  of  a  subsiding 
island,  like  Bolabola;  but  he  explicitly  recog- 
nized other  sequences  in  less  typical  cases.  If 
the  original  reef  foundation  had  been  a  bank 
close  to  sea  level,  the  initial  fringe  would  have 
become  an  atoll,  as  subsidence  progressed, 
**  without  passing  .  .  .  through  the  intermedi- 
ate form  of  a  barrier  reef,"  as  a  quotation 
(101)  abeady  made  shows  clearly  enough.  Or 
if  a  reef  grew  up  from  the  rim  of  a  still- 
standing  submarine  crater  of  proper  depth,  a 
possibility  which  Darwin  explicitly  recognized 
(89),  an  atoU  would  be  formed  without  the 


preliminary  formation  of  a  fringing  or  a 
barrier  reef.  The  point  of  all  this  is  that 
Darwin  conceived  many  conditions  under 
which  coral  reefs  might  be  established  and 
transformed,  and  did  not  restrict  himself  to 
a  si)ecial  form  of  reef-foundation  or  a  fixed 
sequence  of  reef  development,  even  though  he 
understood  that  the  most  probable  explanation 
of  the  majority  of  barrier  reefs  is  by  the  more 
or  less  intermittent  upgrowth  of  fringing  reefs 
from  subsiding  foundations,  and  that  the  best 
explanation  of  most  atolls  is  by  similar  up- 
growth from  subsiding  barrier  reefs. 

The  object  of  this  article  is  to  point  out  that 
the  full  meaning  of  Darwin's  broad  discussion 
can  not  be  condensed  into  a  rigidly  conceived 
theory,  beginning  with  an  island  of  a  certain 
shape  and  proceeding  through  a  perfectly  defi- 
nite sequence  of  transforming  reefs.  His 
treatment  of  the  problem  was  far  broader  than 
that,  as  the  citations  given  above  must  suggest, 
and  as  various  other  citations  would  confirm. 
Far  from  being  inconsistent  with  his  broadly 
conceived  theoretical  discussion,  the  reefs  of 
Tutuila  as  described  by  Mayor,  Chamberlin 
and  others  are  remarkably  close  exemplifica- 
tions of  some  of  its  most  significant  special 
phases. 

W.  M.  Davis 

Habvabd  Univxbsitt,  OAHBBmGB,  Mass., 
May,  1921 


A  NOVEL  MAGNETO-OPTICAL  EFFECT 

Early  in  April,  1921,  while  my  son,  Malcolm 
Thomson,  was  operating,  in  a  building  of  the 
River  Works  plant  of  the  General  Electric 
Co.,  a  resistance  welder  for  closing  the  seams 
of  steel  Langmuir  mercury  vacuum  pumps,  in 
which  work  the  current  is  applied  and  cut  off 
at  about  one  half  second  intervals,  there  was 
noticed  by  one  of  the  working  force,  Mr. 
Davis,  who  happened  to  be  favorably  located,  a 
peculiar  intermittent  illumination  of  the  space 
near  the  welder  as  the  current  went  on  and  off. 
My  son  at  once  placed  himself  in  a  similar  po- 
sition and  saw  the  novel  effect,  and  noted  a 
number  of  conditions  accompanying  it,  per- 
haps the  most  important  being  that  a  single 
turn  loop  from  the  welding  transformer  to 
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the  work  and  back  was  carrying  about  7,000 
ampdresy  and  that  the  luminous  effect  was 
spread  in  the  space  in  which  would  be  located 
the  magnetic  field  from  this  loop;  that  the 
sunlight  was  entering  the  building  through 
high  windows  and  shining  across  the  space  in 
which  the  field  was  produced  at  intervals;  that 
the  effect  was  most  conspicuous  when  one 
looked  towards  the  shadows,  and  across  the 
sunbeams,  and  also  across  the  magnetic  field. 

This  would  be  expressed  by  saying  that  the 
best  effect  was  observed  when  the  line  of 
vision  was  downward  at  an  angle  intersecting 
the  entering  sunbeams,  and  into  the  shadows 
under  the  beam  furnished  fortunately  by  a 
partition  a  few  feet  high,  over  which  the 
sunlight  came.  The  magnetic  field,  neglect- 
ing the  curvature  of  the  lines,  was,  generally 
q[>eaking,  at  right  angles  to  the  line  of  sight 
and  to  the  direction  of  the  sunlight.  My  son 
also  noticed  that  the  effect  of  increased  lumi- 
nosity was  coincident  with  the  imtting  on  of 
the  current  and  disappeared  at  once  on  cutting 
off  the  field.  It  was  thus  clear  that  it  de- 
pended on  the  establishment  of  the  magnetic 
field.  He  reported  these  facts  to  me  and  they 
were  confirmed  by  me.  Other  observers  were 
soon  enlisted,  and  on  several  favorable  sunny 
days  all  the  above  observations  were  confirmed 
by  them.  Further^  n^  son  had  not  been  able 
to  see  any  effect  when  looking  across  the  sun- 
beam from  the  opposite  side.  This  means  that 
with  the  sunbeams  streaming  in  from  the 
south,  the  effect  waci  observed  looking  south- 
ward and  downward;  the  windows  admitting 
the  light  being  to  the  south.  Looking  from 
the  south  across  the  beam  gave  no  result, 
though  it  was  not  possible  to  look  directly 
across  the  beam  on  a  slant  upward  into  any 
dark  shadows  and  at  tiie  same  time  have  the 
line  of  vision  cross  the  magnetic  field. 

It  is  interesting  to  note  at  this  point  that 
the  luminosity  filled  the  whole  space  and  ex- 
tended as  far  away  as  four  feet  or  more  from 
the  magnetic  loop,  and  that  it  was  not  espe- 
cially noted  as  more  intense  near  the  loop  than 
at  a  distance  therefrom  of  say  two  feet  or 
more. 

Mr.  Malcolm  Thomson  had  further  observed 


that  by  cutting  out  the  loop  from  the  secon- 
dary terminals  (clamps)  of  the  welding  trans- 
former and  simply  joining  those  terminals 
by  an  iron  bar,  as  is  done  in  resistance  weld- 
ing, the  luminous  effect  in  the  neighborhood 
of  the  transformer  was  still  visible,  but  was 
much  more  feeble  than  when  the  heavy  loop 
was  used.  It  occurred  to  me  to  examine  the 
light  by  a  large  NicoFs  prism.  It  was  found 
that  there  was  a  distinct  polarization  of  the 
light  from  the  space.  This  means  that  when 
the  magnetic  field  was  on,  the  sunlight  was 
scattered  in  the  direction  of  the  observer,  from 
the  space  occupied  by  the  sunlight  beam  and 
the  magnetic  field,  and  that  such  scattered  or 
deflected  light  was  polarized. 

It  occurred  to  me,  as  a  possible  factor  in 
the  case,  that  as  the  building  was  used  in  part 
to  carry  on  arc  welding  by  iron  arcs,  there 
might  be  suspended  in  the  air  of  the  building 
iron  particles  or  finely  divided  oxides  or  com- 
pounds of  iron,  which  in  some  way  were 
oriented  by  the  magnetic  field,  resulting  in 
the  scattered  light  noted.  This  was  con- 
firmed in  part  by  making  the  test  observations 
when  the  large  doors  of  the  building  had  been 
open  for  some  hours.  The  effect  was  present 
though  difficult  to  detect  This  led  to  the 
suggestion  to  bring  an  iron  arc  into  operation 
near  the  space  in  which  the  luminous  effect 
had  been  seen.  This  was  done  and  with  an 
enhancement  of  the  effect 

At  this  stage,  the  further  observations  were 
carried  on  in  the  Thomson  Laboratory  at 
I^ynn,  Mass.,  with  the  aid  of  the  laboratory 
corps  (A.  L.  Ellis,  H.  L.  Watson,  Dr.  Hbhl- 
nagel,  and  others). 

Two  sets  of  test  apparatus  were  prepared  at 
my  suggestion.  One  large  welding  trans- 
former was  mounted  in  a  special  room,  into 
which  the  sunbeams  could  be  received  in  the 
afternoon,  as  the  windows  faced  south  by  west 
The  secondary  terminals  were  joined  by  a 
large  loop  of  heavy  copper  cable  about  12 
square  centimeters  section  and  of  a  loop  di- 
ameter of  .6  meter.  The  loop  consisted  of  two 
turns.  The  plane  of  the  loop  was  vertical  and 
was  nearly  north  and  south,  or  in  a  plane 
parallel  to  the  direction  of  the  entering  sun- 
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beams,  so  that  the  magnetic  field  would  be  in 
the  main  horizontal  and  transverse  to  the  light 
of  the  sun  entering  downward  as  before.  An 
iron  arc  was  arranged  to  be  operated  so  that 
the  smoke  from  it  would  rise  from  below  and 
enter  the  field  of  the  loop,  and  by  changing 
the  relative  position  of  the  arc,  the  smoke  col- 
umn, widening  as  it  rose,  could  be  made  to 
bathe  the  turns  of  the  coil,  cross  its  axis,  or 
at  a  distance  away,  merely  enter  the  field.  As 
the  experiments  thus  far  had  always  involved 
connection  to  the  shop  plant,  with  60  cycle  A. 
0.  current,  a  check  apparatus  was  set  up,  con- 
sisting of  a  storage  battery  (of  a  type  such  as 
is  used  in  automobile  starting)  arranged  on 
a  stand.  In  circuit  with  it,  and  under  control 
of  a  switch  was  a  coil  of  about  3  meter  d' 
ameter  and  giving  a  field  due  to  about  2,500 
ampere  turns  when  the  switch,  was  dosed. 
This  second  apjmratus  could  be  moved  about 
and  was  entirely  independent  of  supply  cir- 
cuits, or  static  dusturbances  which  might  be 
present  in  them. 

The  first  tests  were  made  with  the  trans- 
former loop  (representing  a  field  of  20,000 
ampere  turns)  and  were  very  striking.  The 
rising  smoke  from  the  small  iron  arc,  only 
moderately  visible  in  the  sunbeam,  became 
decidedly  luminous  when  the  field  was  put  on. 
Each  closure  of  the  current  switch  to  the 
primary  of  the  transformer  was  instantly  fol- 
lowed by  the  brilliant  smoke  efiFect^  and  the 
effect  instantly  disappeared  on  the  opening.  A 
black  background  had  been  provided  in  front 
of  which  the  smoke  rose.  After  the  arc  had 
been  running  a  few  minutes  only,  it  was  seen 
that  the  air  of  the  room  was  carrying  suffi- 
cient of  the  smoke  particles  to  give  the  effect 
anywhere  in  the  space  corered  by  the  magnetic 
field  and  the  simbeams,  even  a  number  of  feet 
away  from  the  coiL  In  this  case  the  appear- 
ance was  as  if  in  the  air  there  were  diffused 
some  substance  or  material  which  only  became 
visible  in  the  combined  sunlight  and  mag- 
netic field.  That  in  this  case  the  luminous 
effect  is  not  greater  near  the  coil  loop  than 
feet  away,  indicates  that  orientation,  or  what- 
ever causes  the  effect,  is  complete  even  in  a 
rather  weak  field.     Thorough  ventilation  of 


the  room  by  opening  windows,  caused  the  ef- 
fect to  fade  out  gradually  by  removal  of 
the  active  particles. 

The  experiments  with  the  D.O.  current  coil 
and  battery  conclusively  showed  that  the 
effect  was  present  with  it,  as  witii  alternating 
current,  and  incidentally  established  the  fact 
that  the  effect  on  the  particles  is  independent 
of  the  direction  of  magnetization.  It  is 
doubtful  if  high  frquency  tests  would  allow 
us  to  discover  whether  the  establishment  of 
the  effect  requires  tima  Probably  not 
Observations  made  through  the  axis  of  the 
loop  of  two  turns  show  a  mniTmim  of  effect, 
from  which  it  may  be  inferred  that  it  is  not 
present  if  the  viewing  is  exactly  along  the 
field  line  direction. 

Polariaaiion.  —  Having  obtained,  as  de- 
scribed in  the  foregoing,  a  controllable  and 
relatively  brilliant  source  of  the  luminosity, 
tests  with  the  Nicol's  prism  were  resumed.  It 
was  soon  noted  that  the  polarization  was  de- 
cided as  controlled  by  the  ma(^etic  field. 
Moreover,  the  very  curious  fact  was  discov- 
ered by  me  that  the  fumes  from  the  iron  arc 
were  composite  so  far  as  analysis  by  the  polar- 
izing prism  was  concerned.  The  bluish  colored 
smoke  arising  gave  but  little  effect,  but  there 
was  with  it  a  yellowish  gray  fume,  which  was 
highly  luminous  in  one  position  of  viewing 
by  the  prism  and  invisible  when  the  prism 
was  at  right  angles  to  that  position.  This  in- 
dicates complete  polarization  when  the  field  is 
on,  for  the  light  diffused  firom  the  particles  in 
the  yellowish  gray  fumes.  This  is  an  extra- 
ordinary effect,  for  which  no  evident  explana- 
tion suggests  itself,  for  the  field  lines  are  not 
straight  but  wrap  themselves  around  the  coil 
or  loop  in  curved  directions,  and  the  effect  is 
apparently  complete  even  with  the  fumes  risinr 
in  the  space  where  the  lines  are  strongly  curved. 

It  remains  to  use  a  vertical  beam  of  light 
and  make  tests  from  opposite  directions  across 
the  field,  also  to  use  artificial  light  instead  of 
sunlight  The  design  of  a  small  demonstration 
apparatus  seems  possible,  consisting  of  a  coil 
to  be  put  on  a  battery  or  lighting  circuit,  A.O. 
or  D.O.,  a  small  iron  arc  between  two  wires,  a 
box  with  darkened  interior  to  be  filled  with 
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fumesy  having  two  sides  of  glass,  one  for  the 
admission  of  the  light  beam  and  the  other  a 
window  at  right  angles  for  observation.  Two 
coils  placed  outside  the  box  space  and  oppo- 
site each  other,  or  capable  of  application  in 
different  relations  will  have  advantages.  The 
addition  of  eye  shields  to  cut  out  extraneous 
light  and  a  tortuous  chimney  conveying  the 
smoke  but  cutting  off  the  light  from  the  iron 
arc  are  desirable  additions  to  the  equipment,  as 
also  an  analyzer  as  part  of  the  apparatus  for 
the  polarization  effect. 

The  Microscope. — ^Attempts  have  been  made 
to  catch  the  particles  in  the  smoke  from  the 
arc  upon  a  glass  slide  for  miorosoopic  exami- 
nation as  to  their  form  imder  high  powers. 
That  they  are  exceedingly  fine  is  evident  from 
their  remaining  in  suspension  so  long  in  the 
air  and  diffusing  themselves  rapidly  through- 
out the  air.  That  an  exceedingly  small  amount 
of  material  suffices  for  making  the  whole  air 
of  a  large  room  capable  of  showing  the  effect  is 
evident  also.  The  sunbeam  may  enter  the 
room  and  its  course  is  not  disclosed  by  them 
imless  the  magnetic  field  exists.  It  seems 
natural  to  suppose  that  the  particles  consist  of 
some  form  of  iron  or  iron  oxide,  but  without 
proof  this  can  not  be  fully  decided.  Other 
particles  might  exist  giving  such  an  effect,  but 
it  must  be  confessed  this  does  not  seem  prob- 
able. Other  fumes  and  smokes  from  arcs  so 
far  have  given  no  results.  The  smoke  from  a 
nickel  arc  does  not  give  the  effect  Neither 
does  a  cobalt  arc  yield  fumes  behaving  like 
iron  smoke. 

The  fumes  and  smoke  of  an  iron  arc  were 
caught  on  a  dean  microscope  slide  until  a 
patch  of  sediment  of  a  slightly  yellowish 
brown  tint,  but  very  pale,  was  deposited.  Un- 
der moderate  powers,  very  little  of  any  defi- 
niteness  is  shown,  but  imder  the  high  power 
of  an  oil  immersion  lens  of  about  1.5  mm. 
focal  length,  there  is  disclosed  a  curious  struc- 
ture of  particles  seemingly  between  .0002  and 
.0001  mm.  diameter,  which  particles  are  fre- 
quently strung  together,  4,  5,  6,  or  more,  in 
a  line,  giving  the  effect  of  a  ahort  piece  of 
chain  made  of  small  roundish  particles, 
slightly  spaced  apart,  or  of  a  short  section 


of  a  string  of  beads  (round  beads)  not  touch- 
ing one  another.  Many  of  these  structures 
appear  to  be  straight,  and  some  are  curved. 
Evidently  in  a  magnetic  field  these  chains  of 
particles,  presumably  of  oxide  of  iron,  and 
magnetic,  would  line  up  and  reflect  or  diffuse 
light  of  the  sun  striking  them.  If  the  direc- 
tion of  vision  was  such  as  to  favor  polariza- 
tion of  the  rays  in  a  direction  nearly  at  right 
angles  to  the  incidence  of  the  solar  beam,  the 
polarisoope  effect  would  be  accounted  for, 
measurably.  Aside  from  polarization,  the 
lining  up  of  the  chains  would  also  account  for 
the  extra  visihilittf  of  the  smoke  under  the 
conditions  of  the  experiment. 

It  would  seem  from  the  foregoing  that  a 
considerable  length  of  column  of  smoke  from 
the  iron  arc^  and  subjected  transversely  to  a 
magnetic  field,  might  be  expected  to  act  as  a 
means  for  obtaining  polarized  light  in  the 
direction  of  the  beam  itself.  This  assumes 
that  there  will  be  a  considerable  scattering 
of  light  polarized  as  above  described  in  a 
direction  sidewise,  leaving  the  light  which 
passes  through  polarized  in  a  plane  at  right 
angles.  The  apparatus  might  be  compared  in 
its  action  to  a  NicoFs  prism,  transmitting  rays 
in  one  plane  and  throwing  out  latendly  those 
in  the  other  plane.  This  suggestion  will  be 
tested  as  soon  as  proper  arrangements  can  be 
made. 

The  polarized  light  which  is  sent  out  from 
the  smoke  particles  in  a  direction  transverse 
to  the  simlight  beams,  when  the  magnetic  field 
is  put  on,  is  in  the  same  plane  as  that  re- 
flected from  a  sheet  of  glass  at  the  polarizing 
angle  receiving  the  same  beam.  This  fact 
is  in  accordance  with  what  might  be  expected 
if  the  short  sections  of  chain,  or  beaded  par- 
ticles were  oriented  or  lined  up  by  the  mag- 
netic field;  the  transverse  waves  of  light  vi- 
brating in  a  plane  intersecting  the  length  of 
the  chains  would  not  be  deflected  on  account 
of  the  extremely  small  diameter  of  the  i>ar- 
ticles  composing  them,  but  waves  vibrating  in 
the  plane  of  the  length  of  the  chains  would 
be  reflected  to  the  side  and  this  would  account 
for  their  plane  of  polarization  being  what  it 
is.    Such  waves  would  behave  as  if  reflected 
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from  short  rods  in  line  with  the  plane  of  vi- 
hration,  while  the  extremely  small  diameter 
of  the  rods  would  not  sufficiently  intercept  the 
light  vibrating  in  a  plane  transverse  to  their 
length. 

Tt  is  expected  to  continue  the  investigation 
with  artificial  light  and  other  varied  condi- 
tions, followed  by  a  later  account 

EuHU  Thomson 
Thomson  Labosatobt  or  Gsnskal  Elbotrio 
Ck>.,  Lynn,  Mass. 
May  23,  1921 

EDWARD  BENNETT  ROSA 

Dr.  Edward  B.  Eosa,  chief  physicist  of  the 
Bureau  of  Standards,  at  Washington,  died 
suddenly  at  his  desk  on  Tuesday  afternoon. 
May  17,  1921.  Dr.  Eosa  was  at  the  time  the 
chief  of  Division  I.  of  the  Bureau  of  Stan- 
dards, the  functions  of  which  include  research, 
standardization  and  testing  in  the  fields  of 
electricity,  magnetism,  photometry,  radio  com- 
munication, radium.  X-ray,  and  public  utili- 
ties. Dr.  Eosa  was  appointed  physicist  in 
the  Bureau  in  1901.  In  1910  he  was  given 
the  grade  of  chief  physicist.  Dr.  Eosa's  pains- 
taking accuracy  in  scientific  research  is  well 
known  among  specialists  in  the  fields  in  which 
he  worked.  His  investigations  have  been  pub- 
lished in  86  scientific  publications  of  the 
bureau  and  4  technologic  papers,  not  to  speak 
of  a  large  number  of  special  reports,  circu- 
lars, and  articles  in  technical  journals. 

Among  the  researches  of  unusual  interest 
may  be  mentioned  the  precise  determination  of 
the  value  of  the  coulomb,  the  value  of  the 
ampdre,  and  of  the  ratio  between  the  electro- 
static and  the  electromagnetic  imits  of  elec- 
tricity. His  other  laboratory  researches  in- 
cluded a  wide  range  of  problems  chiefly  con- 
nected with  the  improvement  of  the  standards 
and  methods  used  in  precise  electrical  measure- 
ments. 

Perhaps  one  of  the  most  striking  examples 
of  Dr.  Eosa's  thoroughness  and  success  in  se- 
curing the  cooperation  of  the  technical  groups 
interested  may  be  found  in  the  development 
and  publication  of  the  National  Electrical 
Safety  Code,  the  revised  form  of  which  has 


just  recently  appeared  as  a  ''Handbook"  is- 
sued by  the  Bureau  of  Standards. 

In  his  work  as  administrator  he  successfully 
organized  the  work  of  electrical  testing,  pho- 
tometry, radium  testing,  and  research  and 
standardization  work  involved  in  radio  com- 
munication. Dr.  Eosa  showed  a  deep  interest 
in  all  phases  of  the  bureau's  development,  and 
will  be  remembered  with  profound  respect  and 
admiration  by  his  colleagues.  His  work  will 
endure  as  a  permanent  foundation  for  the 
branches  of  physics  and  electrical  engineering 
to  which  he  devoted  so  many  useful  years  of 
his  life. 

8.  W.  Stratton 

DVABTMXNT  OF  GOMMXBOS, 
BUBXAU  OF  STANDABDS 


SCIENTIFIC  EVENTS 

THB  HARP8WBLL  LABORATORY 

The  Harpewell  Laboratory  was  founded  at 
South  Harpewell,  Maine,  in  1898,  as  a  sum- 
mer school  of  biology  by  Dr.  J.  S.  Kingsley, 
then  professor  of  biology  in  Tufts  Oollege, 
Massachusetts.  In  1918  it  was  reorganized  as 
a  scientific  corporation  under  the  laws  of  the 
state  of  Maine,  with  a  board  of  ten  trustees. 
Up  to  1920,  ninety-two  scientists  have  worked 
in  its  laboratory  at  South  Harpswell  and  over 
one  hundred  and  ten  papers  have  been  pub- 
lished, as  a  result  of  this  work,  in  American 
and  foreign  journals  of  biology. 

In  the  spring  of  1921  the  Harpswell  Labo- 
ratory became  a  member  of  ^  The  Wild  €kur- 
dens  of  Acadia''  Corporation,  and  this  cor- 
poration alloted  to  the  Harpswell  Laboratory 
a  tract  of  land  of  abundant  acreage  for  its 
purposes  and  further  growth  at  Salisbury 
Cove,  Maine,  on  Mount  Desert  Island,  with 
shore  frontage  and  favorable  life  conditions, 
upon  which  the  Harxwwell  Laboratory  has  es- 
tablished its  Weir  Mitchell  Station.  In  its 
new  site  the  laboratory  is  in  close  contact  with 
the  wild  life  sanctuary  of  Lafayette  National 
Park,  created  recently  on  Mount  Desert  Island 
by  the  United  States  through  the  efForts  of  a 
group  of  its  summer  residents.  This  is  the 
only  National  Park  in  the  eastern  portion  of 
the  Continent  and  the  only  one  in  the  country 
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in  direct  contact  with  the  sea.  This  secures 
a  permanent  and  rich  area  for  biological  study 
in  every  field,  vertebrate  and  invertebrate. 

Salisbury  Cove  is  an  old  fishing  and  farming 
hamlet  on  the  north  shore  of  Mount  Desert 
Island  about  five  miles  from  the  town  of  Bar 
Harbor  and  on  the  county  road  from  it  to 
the  town  of  Ellsworth  on  the  mainland,  where 
there  is  a  raiboad  station  and  junction.  The 
village  of  Salisbury  Cove  is  a  market  garden- 
ing and  farming  community  of  quiet  and 
simple  kind,  but  Bar  Harbor  has  good  stores 
of  every  sort,  an  excellent  hospital,  express, 
telegraph,  cable  facilities,  good  train  service. 
The  class  in  zoology  will  be  conducted  by  the 
acting  director,  Professor  ITlric  Dahlgren,  of 
Princeton  University*  and  two  assistants,  for 
six  weeks,  from  July  6  to  August  17,  in 
which  types  of  the  xyrincipal  groups  of  the 
animal  kingdom  will  be  studied  as  to  their 
habits,  structures  and  classification,  together 
with  a  number  of  the  more  important  subjects 
of  general  biology.  Independent  research 
workers  may  obtain  rooms  that  can  be  occu- 
pied from  June  25  to  September  16. 

PRB8SNTATION  TO  DR.   FREDERICK  BELDINO 
POWER 

Dr.  Frederick  Beldino  Power,  chemist  in 
charge  of  the  phytochemical  laboratory.  Bu- 
reau of  Chemistry,  Department  of  Agricul- 
ture, was  presented  with  a  gold  medal  by  Mr. 
Henry  S.  Wellcome,  of  London,  before  a 
gathering  of  distinfiruished  guests,  in  the  audi- 
torium of  the  Cosmos  Club,  on  the  afternoon 
of  May  9.  The  medal  was  given  in  recogni- 
tion of  Dr.  Power's  distinguished  services  to 
science  during  eighteen  and  one  half  years  as 
director  of  the  Wellcome  Chemical  Research 
Laboratories  of  London. 

Dr.  Charles  D.  Walcott,  secretary  of  the 
Smithsonian  Institution,  presented  the  medal 
to  Dr.  Power  on  behalf  of  Mr.  Wellcome,  who 
although  present  was  suffering  from  a  severe 
throat  affection.  In  his  address  Dr.  Walcott 
spoke  briefly  of  the  life  and  discoveries  of 
Di'.  Power: 

We  have  gathered  here  this  afternoon  to  do 
honor  to  Dr.  Frederiek  Belding  Power,  who  for 


fifty  years  has  spent  his  thinking  hours  among 
the  eompUeated  moleenles  of  oiga&ie  eomponads; 
who,  because  he  possesses  that  peeoliar  faealty  of 
exhausting  each  subject  which  he  takes  up,  has  had 
the  greatest  influence  both  in  America  and  Great 
Britain  in  raising  the  standards  of  our  pharma- 
copcBias;  who  has  gained  distinction  by  his  most 
difficult  and  life-consuming  researches  into  the 
chemical  composition  of  plant  compounds. 

Dr.  Power  graduated  from  the  Philadelphia 
College  of  Pharmacy  in  1<874,  in  the  same  class 
with  his  life-long  friend,  Mr.  Wdleome,  who  urged 
him  to  pursue  his  studies  in  Germany.  He  spent 
the  years  from  1876  to  1880  in  8trassburg,  be- 
coming the  assistant  of  Flueckiger,  one  of  the 
greatest  pharmacologists  of  Europe.  Betuming- 
to  America,  he  spent  nine  years  in  the  organizing 
and  building  up  of  the  department  and  school  of 
pharmacy  in  the  University  of  Wisconsin,  four 
years  in  researches  on  essential  oils  in  a  newly  or- 
ganized chemical  works  near  New  York,  and  in 
1896  Mr.  Wellcome  appointed  him  director  of 
his  chemical  research  laboratories  in  London. 

For  eighteen  and  one  half  years  he  devoted  his> 
time  exclusively  to  chemical  research  and  the  di- 
rection of  a  staff  of  research  workers  under  him. 
One  hundred  and  fifty  important  memoirs  were* 
published  from  the  laboratories  during  this  period. 
These  covered  a  wide  field  of  investigation,  for 
which  material  was  obtidned  from  all  parts  of  the 
world.  Among  l^ese  a  very  notalble  and  complete 
study  was  made  of  the  East  Indian  chanlmoogra 
oil,  which  resulted  in  the  discovery  of  eome 
physiologieally  active  acids  of  an  entirely  new 
type.  These  f onn  the  basis  of  the  new  treatment 
of  leprosy  which  gives  promise  of  affecting  a  com- 
plete cure  of  one  of  the  most  terrible  diseases  of 
mankind. 

During  these  years  in  London,  Dr.  Power  had 
the  opportunity  of  meeting  and  forming  the  dose 
friendship  of  the  foremost  scientific  men  of  Great 
Britain.  The  recognition  of  his  work  by  the 
leading  chemists  and  other  scientists  of  Europe 
would  be  perhaps  exemplified  in  the  high  tribute 
paid  to  him  by  the  late  Lord  Moulton,  one  of  the 
most  learned  and  versatile  men  in  Europe,  who  was 
entrusted  by  Kitchener  with  the  task  of  producing- 
the  high  explosives  for  the  war.  Shortly  before 
his  death  he  chided  Mr.  Wellcome  for  permitting' 
Dr.  Power  (who  for  family  reasons  had  returned 
to  America)  to  leave  Great  Britain,  for,  as  he 
remarked,  "there  wss  no  one  in  Europe  who  could 
iOi  his  place." 
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Dr.  Waloott  then  f ormany  presented  the 
medal  to  Dr.  Power,  who  expressed  his  appre- 
ciation of  the  honor  bestowed  upon  him  and 
his  gratitude  to  Mr.  Welloome»  saying: 

I  can  assure  yon  Uiat  this  znemeixto  will  always 
ibe  regarded  hj  me  as  one  of  my  most  preeions 
poBsessione.  As  I  stand  here  there  some  to  me 
many  happy  reeoUections  of  the  friendship  that 
has  continued  for  nearly  half  a  century.  It  wsa 
twenty-fiye  years  ago  when  I  left  America  to  take 
charge  of  the  laboratories. 

There  is  one  thought  that  is  dominant  in  my 
mind,  howeyer,  and  that  is  an  expression  of  grati- 
tude to  Mr.  Wellcome.  I  am  grateful  for  his  en- 
couragement and  inspiration,  but  aboYo  all  for 
having  possessed  for  so  many  years  so  kind  and 
true  a  friend. 

; 

MEDALLION    OP    THB    WISCONSIN    ACADEMY 
OF   SCIENCES 

A  MEDALLION  with  which  the  Wisconsin 
Academy  of  Sciences,  Arts  and  Letters  com- 
memorates its  recent  semi-centennial  has  been 
completed  by  Leonard  Crunelle,  Chicago 
sculptor,  and  is  described  in  an  article  written 
by  President  E.  A.  Birge,  of  the  uniyersity, 
for  the  forthcoming  TransaeHona  of  the 
Academy. 

The  medallion  bears  the  portraits  of  six 
distinguished  members  of  the  academy.  Its 
obverse  bears  the  £gure  of  Minerva  tending 
the  lamp  of  learning  and  a  motto  from  Lu- 
cretius, "NatursB  species  ratioque."  The  re- 
verse carries  the  inscription,  "  The  Wisconsin 
Academy  of  Science,  Arts  and  Letters,  1870- 
1920,''  and  the  portraits  of  the  following  six 
members : 

William  Francis  Allen,  hsitorian,  professor  of 
Latin  and  history  at  the  university,  1867-1889, 
a  great  teacher  and  scholar;  president  of  the 
academy  from  1887  to  1889. 

Thomas  C9irowder  OhamtberMn,  geologist,  pro- 
fessor at  Beloit  College  1873-1882,  director  of 
the  Wisconsin  Ooological  Survey,  1876-1882,  in 
charge  glacial  division  of  TJ.  S.  Survey,  1882- 
1887,  president  of  the  University  of  WiBconsin 
1887-1892,  head  of  tibe  department  of  geology  in 
University  of  Chicsgo,  1892-1919,  now  professor 
emeritus,  Chicago;  president  of  the  academy, 
1884-1887. 

Philo  Bomayne  Hoy,  physician,  naturalist,  prao- 


tSfliag  in  Bacine  from  1846  to  his  death,  ardent 
student  of  bird  Hfe  and  the  biology  of  Lake 
Michigan;  president  of  the  academy,  187^-1878. 

Boland  Dner  Irving,  geologist,  professor  in  the 
university  from  1870  until  his  death  in  1888, 
important  member  of  the  Wisconsin  and  U.  8. 
Geological  surveys  and  a  leading  authority  on  the 
geology  of  the  Lake  Superior  region,  1873-1888; 
president  of  the  academy,  1881-1884. 

Increase  Allen  Lapham,  naturalist  and  geologist, 
resident  of  Milwaukee  1836-1875;  collector  and 
cataloguer  of  plants  and  fossils;  state  geologist, 
1873-1875;  charter  member  of  the  academy  and 
its  secretsdry  from  its  organisation  until  his  death 
in  1875. 

George  Williams  Peckham,  loologist,  teacher, 
high  school  principal  and  superintendent  of  schools 
in  Milwaukee,  1873-1896,  head  of  Milwaukee  paV 
lie  library,  1896-1914;  authority  on  habits  and 
classification  of  insects;  president  of  the  academy, 
1890-1893. 

The  medallion  was  made  possible  l^  a 
fund  of  $1,200  for  designing  it  and  making' 
the  dies.  This  was  donated  by  the  following^ 
friends:  A.  J.  Horlick,  Eacine;  F.  A.  Logan, 
Chicago;  F.  P.  Hixson,  La  Crosse;  Mrs.  0.  W* 
Norris,  Milwaukee;  and  E.  A.  Birge,  T.  E. 
Brittingham,  0.  E.  Leith,  M.  S.  Slaughter, 
and  C.  S.  Slichter,  all  of  Madison.  Other 
friends  have  contributed  to  a  fund  by  which 
copies  of  the  medallion  will  be  distributed. 

The  six  members  were  chosen  partly  for 
their  intellectual  eminence  for  their  senrioea 
to  the  academy,  and  in  part  for  the  periods  in 
which  their  lives  and  actiyities  fall.  Three 
of  them,  Chamberlin,  Hoy,  and  Lapham»  were 
charter  members.  Each  of  the  six  seryed  as- 
president,  except  Lapham,  who  was  secretary 
from  its  beginning  until  his  death  in  187$» 


SCIENTIFIC  NOTES  AND  NEWS 

On  Mme.  Curie's  return  from  the  Grand 
Canyon  and  Yellowstone  Park,  the  Wolcott 
Qibbs  medal  was  conferred  on  her  by  the 
Chicago  Section  of  the  American  Chemical 
Society,  and  she  was  entertained  by  the  TJni- 
▼ersily  of  Chicago  and  by  the  associated  wo- 
men's organizations.  After  a  visit  to  Niagara 
Falls  she  proceeded  to  Boston,  where  among- 
other  functions  a  dinner  was  given  in  her 


Digitized  by 


Google 


572 


SCIENCE 


[N.  S.  Vol.  LIIL  No.  1382 


honor  by  the  American  Academy  of  Arts  and 
Sciences.  Mme.  Curie  planned  to  visit  New 
Haven  this  week  to  be  present  at  the  installa- 
ation  of  President  Angell  on  June  22.  She  ex- 
pected to  sail  with  her  daughters  for  Franco 
on  June  25. 

Dr.  Carl  L.  Alsberg,  having  resigned  as 
chief  of  the  Bureau  of  Chemistry  of  the  De- 
partment of  Agriculture,  to  accept  a  position 
as  one  of  the  three  directors  of  the  Food 
Eesearch  Institute  established  at  Stanford 
University  by  the  Carnegie  Corporation,  the 
bureau  chiefs  of  the  department  gave  him  a 
farewell  dinner  at  the  Cosmos  Club  on 
June  17.  Dr.  L.  O.  Howard  acted  as  toast- 
master  and  Assistant  Secretary  Ball  spoke  in- 
formally and  Dr.  Alsberg  replied. 

At  the  annual  commencement  of  the 
Worcester  Polytechnic  Institute  on  June  10, 
the  class  of  1871  celebrated  the  fiftieth  anni- 
versary of  its  graduation,  and  H.  P.  Armsby 
of  that  class  received  the  honorary  degree  of 
doctor  of  science,  this  being  the  first  honorary 
degree  ever  conferred  by  the  institute. 

The  degree  of  doctor  of  science  was  con- 
ferred on  Dr.  Edward  Kenneth  Mees,  research 
chemist  of  the  Eastman  laboratory,  at  the 
seventy-first  conmienoement  of  the  University 
of  Bochetser. 

Indiana  Univeesitt  has  conferred  the  de- 
gree of  LL.D.  on  W.  S.  Blatchley>  formerly 
state  geologist  of  Indiana. 

Franklin  College  at  its  conmiencement  on 
June  8  conferred  the  honorary  degree  of  doc- 
tor of  humane  letters  on  Dr.  Albert  Perry 
Brigham,  professor  of  geology  in  Colgate  Uni- 
versity. 

Miss  Annie  J.  Cannon,  of  the  Harvard  Col- 
lege Observatory,  has  received  from  Groningen 
University  in  Holland  an  honorary  doctor's 
degree  in  mathematics  and  astronomy,  in  ac- 
knowledgment of  her  work  in  the  study  of 
stellar  spectra. 

At  the  anniversary  meeting  of  the  Linnean 
Society  of  London  on  May  24  its  Lizmean 
gold  medal  was  presented  to  Dr.  Dukinfield  H. 
Scott,  for  his  services  to  recent  and  fossil 
botany. 


Professor  Dwioht  Porter,  since  1883  a 
member  of  the  civil  engineering  department  of 
the  Massachusetts  Institute  of  Technology, 
and  for  twenty-five  years  professor  of  hydrau- 
lic engineering,  has  retired. 

We  learn  from  Nature  that  Dr.  W.  T.  Cai- 
man, who  has  been  in  charge  of  the  Crustacea 
at  the  Natural  History  Museum  since  1904, 
the  author  of  "The  Life  of  Crustacea*'  and 
of  numerous  articles  on  this  group,  has  been 
appointed  deputy  keeper  in  the  department  of 
zoology. 

A  NUMnsR  of  changes  have  recently  been 
made  in  the  scientific  staff  of  the  Australian 
Museum,  Sydney.  Dr.  C.  Anderson,  who  has 
been  mineralogist  since  1901,  succeeds  the  late 
R.  Etheridge,  Jr.,  as  director.  Mr.  A.  Mus- 
grave  fills  the  vacancy  caused  by  the  death  of 
W.  J.  Bainbow,  entomologist,  and  Messrs.  J. 
B.  Kinghom  and  E.  le  G.  Troughton,  second- 
class  assistants,  have  been  promoted  to  be 
first-class  assistants  in  charge  of  reptiles,  birds 
and  amphibians,  and  mammals  and  skeletons, 
respectively. 

Dean  Albert  B.  Mann,  of  the  New  York 
State  Agricultural  College  at  Cornell  Univer- 
sity, has  declined  the  position  of  head  of  the 
New  York  State  Agricultural  Department 
Beference  was  made  in  Science  to  ''candi- 
dates" for  this  position.  The  word  was  not 
intended  to  imply  that  the  position  was  being 
sought  by  the  scientific  men  in  question,  but 
that  their  qualifications  were  such  as  to  have 
led  to  the  consideration  of  their  appointment 

Dr.  T.  Mitchell  Prudden  has  been  elected 
a  member  of  the  International  Health  Board 
of  the  Bockefeller  Foundation.  Dr.  Anthony 
J.  Lanza,  of  Cleveland,  has  been  appointed 
by  the  board  to  inaugurate  a  department  of  in- 
dustrial hygiene  in  the  new  ministry  of  health 
in  Australia. 

Professor  George  Grant  MaoCurot  has 
leave  of  absence  from  Yale  University  for  the 
academic  year  1921-22.  With  Mrs.  MacCurdy 
he  sailed  for  Europe  on  June  18  to  become  the 
first  director  of  the  American  School  in 
France  for  Prehistoric  Studies.  The  school 
is  scheduled  to  open  at  the  rock  shelter  of  La 
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Quina  near  ViUebois-Layalette  (Charente)  on 
July  1. 

Dr.  Hugh  H.  Touno,  director  of  the  James 
Buchanan  Brady  Institute,  Johns  Hopkins 
Hospital,  will  sail,  June  25,  for  EuTope.  He 
will  go  first  to  Paris  to  attend  a  medical  meet- 
ing and  later  to  London,  returning  to  the 
United  States  in  August 

The  Oxford  University  expedition  to  Spitz- 
bergen  is  not  only  biological,  as  was  stated  in 
a  note  of  our  issue  of  May  13,  nor  mainly  orni- 
thological. It  will  include  three  zoologists, 
three  ornithologists,  a  botanist,  a  geologist,  a 
glaciologist,  a  geographer,  a  mineralogist,  and 
a  meteorologist,  who,  together  with  Dr.  T.  G. 
Longstaff  will  constitute  an  inland  sledging 
party  to  explore  and  map  an  untouched  area  of 
New  Friesland.  Mr.  Seton  Gordon  is  accom- 
panying the  expedition  as  photographer.  Mr. 
Julian  S.  Huxley  is  organizing  the  scientific 
work  apart  from  the  ornithology,  which  is 
under  the  direction  of  the  Bev.  Francis  0.  R. 
Jourdain. 

A  CONFERENCE  ou  conservation  of  resources 
of  interior  waters,  called  by  the  Secretary  of 
Commerce,  met  at  Fairport,  Iowa,  June  8  to 
10.  The  chairman  was  Professor  Stephen  A. 
Forbes,  of  the  Dlinois  State  University  and 
State  Natural  History  Survey.  Vice  chair- 
men were  Professor  Herbert  Osbom,  Ohio 
State  University;  Carlos  Avery,  Minnesota 
State  Fish  and  Game  Commission;  Professor 
H.  0.  Cowles,  University  of  Chicago;  J.  E. 
Krouse,  Davenport,  Iowa;  and  Dr.  A.  T. 
Basmussen,  La  Crosse,  Wis. 

A  GRANT  of  $450  has  been  made  by  the  Com- 
mittee on  Scientific  Besearch  of  the  American 
Medical  Association  to  Dr.  Herbert  M.  Evans 
of  the  University  of  California  for  the  con- 
tinuance of  his  researches  on  the  relations  be- 
tween ovulation  and  the  endocrine  glands. 


UNIVERSITY  AND  EDUCATIONAL 
NOTES 

The  Carnegie  Corporation  and  the  G^eral 
Education  Board  have  each  given  half  of 
$3,000,000  to  the  medical  department  of  Van- 


derbilt  University  as  an  endowment  Funds 
for  the  erection  of  new  buildings  are  available 
from  appropriations  of  $4,000,000  made  by  the 
General  Education  Board  in  1919. 

New  York  University  has  received  a  gift 
of  $150,000  in  memory  of  Dr.  A.  Alexander 
Smith,  from  Mrs.  Helen  Hartley  Jenkins  to 
complete  the  endowment  of  the  department  of 
medicine,  for  which  Mrs.  Jenkins  had  pre- 
viously given  the  sum  of  $100,000. 

Dr.  C.  H.  Clapp,  president  of  the  Montana 
State  School  of  Mines  at  Butte,  has  been 
elected  president  of  the  State  University  of 
Montana,  to  succeed  Dr.  E.  O.  Sisson,  who  re- 
cently resigned. 

At  the  annual  meeting  of  the  universiiy 
senate  and  board  of  trustees  of  Syracuse  Uni- 
versity there  was  established  a  research  pro- 
fessorship in  zoology,  and  Professor  Charles 
W.  Hargitt,  since  1891  head  of  the  department 
of  zoology,  was  made  its  first  incumbent  At 
his  own  request  Professor  Hargitt  is  relieved 
from  active  direction  of  departmental  routine 
and  Professor  W.  M.  Smallwood  becomes  di- 
rector. 

Dr.  John  W.  M.  Bunker,  formerly  instruc- 
tor in  the  department  of  sanitary  engineering 
at  Harvard  Universiiy  and  for  the  last  six 
years  director  of  the  biological  laboratories  of 
the  Digestive  Ferments  Company,  has  been 
appointed  assistant  professor  of  biochemistry 
at  the  Massachusetts  Institute  of  Technology. 

Dr.  Christian  A.  Buokmick,  of  the  Uni- 
versity of  Illinois,  has  accepted  an  appoint- 
ment as  associate  professor  of  psychology  in 
Wellesley  College. 

Dr.  E.  V.  CowDRY,  since  July  1,  1917,  pro- 
fessor of  anatomy  at  the  Peking  Union  Med- 
ical College,  Peking,  China,  has  resigned  that 
position  to  accept  an  appointment  as  associate 
member  of  the  Bockefeller  Institute  for  Med- 
ical Besearch.  Dr.  Davidson  Black,  formerly 
associate  professor  of  embryology  and  neu- 
rology of  the  Peking  College,  has  been  ap- 
pointed professor  and  head  of  the  department 
of  anatomy  at  the  Peking  College,  succeeding 
Dr.  Cowdry. 
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DISCUSSION  AND   CORRS8PONDBNCB 
NBWTON'8  CORPUSCULAR  THEORY  OP  LIGHT 

To  THS  Editob  op  Scienob:  For  more  than 
half  a  centory  yarioas  text-books  on  physics 
and  other  publications  dealing  with  the  phe- 
nomena of  light,  contain  assertions  to  the  ef- 
fect that  Newton's  corpuscular  theory  of  light 
receiyed  a  knock-out  blow  when  it  was  demon- 
trated  that  light  required  a  longer  time  to  pass 
through  water  than  through  air. 

Quoting,  for  example,  from  the  last  (11th) 
edition  of  the  Encyclopedia  Britannica,  YoL 
XVI.,  page  618,  we  read: 

In  the  earlier  part  of  the  19th  eeatory,  the 
eorpoBeolar  theoiy  broke  down  under  the  weight 
of  experimental  evidence,  and  it  received  the  final 
blow  when  J.  B.  L.  Foacanlt  proved  by  direct 
experiment  that  the  velocity  of  Ught  in  water  is 
not  greater  than  that  in  air,  as  it  should  be 
according  to  formula  (1),  but  less  than  it,  as  is 
required  iby  the  wave  theory. 

The  object  of  this  note  is  to  show  that  the 
observed  data  are  just  as  favorable  for  New- 
ton's theory  as  th^  are  for  the  wave  theory  of 
light. 

Compared  with  Newton's  corpuscle,  the  hy- 
drogen unit  of  chemistry  must  evidently  be 
regarded  as  a  very  large  mass. 

In  passing  between  the  molecular  mnnsm 
(H,0)  of  which  the  water  is  composed,  the 
paUi  of  the  corpuscle  would  be  much  longer 
than  the  path  in  air  between  the  widely  sepa- 
rated Nj,  O^  H^O  and  other  masses.  Ckmse- 
quently,  if  the  ratio  of  the  actual  length  of 
the  path  in  water  to  the  actual  length  of  the 
path  in  air  is  greater  than  the  ratio  of  the 
velocity  in  water  to  the  velocity  in  air,  the 
time  required  for  the  corpuscle  to  pass  through 
the  water  with  the  greater  velocity*  will  be 
longer  than  that  required  to  pass  through  the 
air. 

J.  M.  SOHABSBBLB 

Ann  Axbob, 
May  81, 1921 

OBRMAN    SURTAXES    ON    SCIBNTIPIC    PUBLI- 
CATIONS 

To  THB  Editor  or  Science:  I  read  with  in- 
terest the  letter  of  M.  W.  Senstius  in  Science 


for  April  8,  1921,  in  which  he  stated  that  a 
publisher  in  Leipzig  had  informed  him  that 
he  had  '' abolished  all  foreign  surtaxes  on 
journals  published  by  his  firm,"  and  that  the 
publisher  stated  further  that  it  was  a  ^  matter 
of  regret  to  him  that  he  is  not  (yet!)  at 
liberty,  owing  to  the  binding  regulations  of  the 
Borsenverein,  to  do  the  same  with  his  own 
books." 

I  at  once  wrote  to  the  publisher,  Wilhdm 
Englemann,  stating  that  I  had  read  Mr.  Sen- 
stius's  letter  in  Science,  and  inquired  whether 
the  journal — BotaniBche  Jahrhucher — was  in- 
cluded in  his  list  of  exempt  publications,  and 
what  the  subscription  rate  of  the  periodical 
would  be  to  us.  I  give  below  a  dose  English 
translation  of  Mr.  Engelmann's  reply  under 
dateof  May2, 1921: 

r 

In  answer  to  your  very  valued  letter  of  April  IE, 
1921,  may  I  reply  that  Mr.  eenstias  ia  hie  artide 
in  Soixnoi  of  April  8  emphasiMe  that  all  the 
joumala  which  appeared  from  my  preee  after 
January  1,  1921,  waM  he  euppUed  wUhovt  ike 
exchange  tax  {VcXvcta  Aufechlag)! 

On  all  joumalB  and  sets  (SammelwerlDe)  ap- 
pearing before  the  end  of  1920  there  is  a  pob- 
fisher's  additional  ehaige  (surtax,  Verleger- 
tettemngeMuechlag)  of  200  per  cent,  plus,  at  the 
time  only,  100  per  cent,  exchange  tax  exempt  I 
In  accordance  with  the  enclosed  circular  this  pub- 
lisher's  surtax  was  increased  from  May  1,  1921« 
to  300  per  cent,  of  which  you  will  please  take 
note! 

With  reference  to  Series  L,  Botan.  Jahrbueher, 
this  300  per  eeDt.  is  charged,  plus  the  Valuta  ad- 
ditional t 

On  the  back  of  Engelmann's  letter  were 
two  notices  rubber-stamped,  the  first  stating 
that  his  firm  would  supply  all  periodicals  is- 
sued after  January  1, 1921,  without  the  Valuta 
charged,  but  the  second  rubber-stamped  notice 
stated  that  on  account  of  tiie  unusually  strin- 
gent conditions,  there  would  be  added  a  800 
per  cent,  publishers'  excess  charge  on  all  of 
his  publications  which  appeared  previous  to 
the  close  of  1920,  as  stated  in  the  letter  just 
quoted.     The  enclosed  circular,  to  which  his 
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letter  referred,  contained  the  same  statementy 
indicating  in  addition  that  the  300  per  cent, 
additional  charge  would  become  effectiye  on 
and  after  Hay  1,  1921. 

0.  Stuart  Oaoib 
Bbooxlyn  Botakio  Gabden 


QUOTATIONS 

CBNTBNARY   OP   THB   PRBNCH    ACADEMY   OP 

MBDICINB 

OuB  Paris  correspondent  has  told  of  the 
celebration^  beginning  Dec  20,  1920,  of  the 
most  important  anniversary  connected  with 
French  medicine— the  centenary  of  the  Acad- 
emy of  Medicine,  which  has  the  same  pre- 
eminence in  medicine  that  the  general  French 
Academy  bears  in  relation  to  the  more  liberal 
arts.  Its  roster  bears  only  the  names  of  those 
who  have  by  years  of  achierement  won  recog- 
nition in  the  profession,  and  there  are  few  be- 
low middle  life  who  have  been  accorded  the 
honor  of  election.  Trousseau,  who  receiyed 
the  academy  prize  in  1837  for  his  classical 
treatise  on  laryngeal  phthisis,  was  considered 
unusually  fortunate  in  that  he  gained  admis- 
sion in  his  thirty-sixth  year.  The  academy 
was  founded  in  1820  by  royal  edict  of  Louis 
Xvill.,  although  its  name  appeared  as  early 
as  1804  as  an  entirely  ephemeral  institution, 
the  chief  interest  attaching  to  it  being  that  Dr. 
Guillotin  was  one  of  its  presidents.  The 
French  Bevolution,  with  its  ruthless  sub- 
mergence of  all  that  pertained  to  the  old  order 
of  things,  dissolved  all  medical  associations, 
and  among  these  the  Academy  of  Surgery  and 
the  Royal  Society  of  Medicine,  which  after 
nearly  a  century  of  existence  disappeared,  to 
come  to  life  again  in  the  founding  of  the 
present  Academy  of  Medicine.  The  initial 
concept  of  the  academy  was  the  formation  of 
a  body  which,  by  its  scientific  labors  and 
achievements,  should  be  an  asset  to  the  state 
in  matters  of  public  health.  The  decree  which 
constituted  it  lays  down  certain  functions 
which  it  was  to  carry  on.  Among  them  were 
improvements  in  the  method  of  vaccination 
against  smallpox,  the  measures  for  the  control 
of  epidemic  diseases,  regulations  as  to  and  con- 
cerning legal  jurisprudence,  and  the  examina- 


tion of  and  passing  on  new  remedies,  together 
with  the  limitation  of  the  sale  of  nostnuns, 
both  those  of  French  and  those  of  foreign  ori- 
gin. While  the  present  academy  still  holds 
the  latter  function,  its  work,  to  a  large  degree, 
is  hampered  by  the  administration  of  French 
law,  as  was  pointed  out  in  a  former  editoriaL 
The  BulUiin  of  the  Academy  for  Deo.  20- 
22,  1920,  is  devoted  to  a  review  of  the  history 
and  labors  of  the  society  since  its  foundation. 
It  records  a  century's  achievement  by  men 
whose  names  are  known  the  world  over:  Pi- 
nel,  Laennec  and  Broussais  in  the  early  days; 
Trousseau  in  the  thirties;  Villemin  and  Pas- 
teur, and  on  down  through  the  list  of  those 
who  have  added  to  the  sum  of  certain  knowl- 
edge which  has  lifted  medicine  from  scientifio 
guesswork  to  the  dignity  of  a  precise  science. — 
Journal  of  the  American  Medical  Aseodation, 


SPECIAL  ARTICLES 

RBSISTANCB  TO  STBM   RUST  IN   KANRBD 
WHBAT 

A  OTTOLOGIOAL  study  of  Puccinia  graminis 
tritici  on  Eanred  wheats  conducted  by  the  Of- 
fice of  Cereal  Investigations  in  cooperation 
with  the  Oalifomia  Agricultural  Experiment 
Station,  has  yielded  several  facts  of  interest 

The  strain  of  stem  rust  under  observation 
and  herein  reported  was  obtained  from  the 
Berkel^  breeding  plats.  Seedlings  of  suscep- 
tible varieties  of  wheat  grown  in  the  green- 
house produced  abundant  pustules  but»  in  re- 
peated trials  with  Kanred,  the  fungus  failed 
even  to  produce  flecks. 

It  was  found  that  the  urediniospOTCS  germi- 
nate readily  on  Eianred  leaves  and  that  the 
germ  tubes  make  their  way  directly  to  the 
stomata.  On  reaching  a  stoma,  the  tip  of  the 
germ  tube  swells  to  form  an  appressorium  and 
practically  all  of  the  protoplasm  flows  into  it, 
leaving  the  germ  tube  empty.  Under  favor-^ 
able  conditions  for  germination  these  appres- 
soria  develop  promptly  and  in  great  numbers. 
Often  one  may  observe  two,  three,  and  even 
four  spores,  with  their  appressoria,  crowded 
together  at  a  single  stoma. 

In  spite  of  this,  relatively  few  appressoria 
enter  the  stomatal  slit  in  Kanred  to  form  my- 
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oelium  T^ithin  the  host.  Six  days  after  inoc- 
ulation,  only  five  out  of  a  hundred  appres- 
aoria  had  entered.  Material  taken  eighty  ten, 
and  even  twelve  days  after  inoculation  still 
showed  numerous  appressoria  and  a  relatively 
limited  number  of  infections.  For  greater 
accuracy,  counts  were  made  and  the  results 
tabulated  as  follows: 


No.  of  Days 
after  Inocu- 
lation 
6 

Total  No. 
of  Sporalincs 
Counted 
100 

No.  of 

Entries 

5 

Percentage  of 

Entries 

5 

8 
10 

133 
77 

14 
7 

10+^ 
9 

12 

145 

16 

11 -H 

Under  the  conditions  of  this  experiment, 
only  about  ten  per  cent,  of  the  young  rust 
fungi  enter.  The  other  ninety  per  cent,  re- 
main outside  the  stomata  until  th^  dry  and 
fall  off.  By  the  twelfth  day,  under  green- 
house conditions,  practically  all  the  appres- 
soria are  withered  and  collapsed. 

Tangential  sections  of  Eanred  and  Mindum 
leaves  were  examined.  In  these  the  stomatal 
slit  was  measured  in  length,  in  width  at  center 
and  at  its  widest  point,  which  is  near  the  end, 
and  averages  taken.  The  same  was  done  with 
Mindum,  a  durum  variety  somewhat  resistant 
to  this  strain  of  rust.  The  stomatal  aperture 
in  Eanred  is  extremely  long  and  narrow, 
while  that  of  Mindum,  a  less  resistant  variety* 
is  short,  and  very  variable  in  width,  the  aver- 
age width  being  about  twice  that  of  Eanred. 
In  Mindum,  the  i^ust  sporeling  enters  freely, 
while  in  Eanred  nine  tenths  of  them  are  ex- 
cluded. It  is  possible  that  the  naturally  small 
stomatal  opening  of  Eanred  is  still  further 
narrowed  by  the  action  of  the  guard  cells  when 
an  appressorium  comes  in  contact  with  the 
stoma.  A  more  comprehensive  and  fully  il- 
lustrated account,  including  similar  observa- 
tions on  other  varieties  of  wheat,  and  report- 
ing resistance  phenomena  which  foUbw  actual 
infection,  is  now  in  preparation. 

Ruth  F.  Allbn 

College  of   Agbicxtlture  and   Unitxd 
States    Department    or    Aoricul- 

TURSy  GOOPERATINO, 

Berkeley,  California 


THE  AMERICAN  CHEMICAL  SOCIETY 

ROCHESTER  MEETING 
DIVISION   OP  PHTSIOAL   AND  INORGANIC   CHEMISTRY 

H.  K.  Holmes,  chairman 
S.  E.  Sheppard,  secretary 

Symposium  on  Contact  Catalysis 
ThxtvMim  hlacJe  and  carbon  monoxide.  Esteri- 
floation  by  sUioa  gel:  C.  H.  Millioan  and  E. 
Emmet  Beid.  A  mixtnre  of  equivalent  amounts 
of  acetic  acid  and  ethjl  alcohol  has  been  passed 
over  silica  gel  at  ISO"",  250<',  SSO*"  C.  It  has 
been  found  that  silica  gel  is  a  very  active  catalyst, 
more  than  twice  as  active  as  titania,  the  best  cata- 
lyst previously  known  for  this  reaction.  When  the 
mixture  is  passed  rather  slowly  at  150^  the  per- 
centage of  esterlfication  is  75  to  80,  which  is  much 
beyond  67  per  cent.,  the  accepted  limit  for  this 
reaction. 

Adsorption  by  oxide  catalysts  and  the  mechanism 
of  oxidation  processes:   A.  F.  Benton. 

Dissociation  of  some  mixed  oxides:  J.  C. 
Frazer. 

The  adsorption  of  gases  by  metaUic  catalysts: 
H.  8.  Taylor  and  B.  M.  Burns.  The  adsorptions 
of  hydrogen,  carbon  monoxide,  carbon  dioxide  and 
ethylene  by  finely  divided  nickel,  cobalt,  iron,  cop- 
j)er,  palladium  and  platinum  has  been  found  to  be 
of  a  specific  character  quite  different  in  nature 
f rcmi  adsorption  hj  porous  inert  adsorbents  of  the 
charcoal  type.  The  extent  of  adsorption  was 
shown  to  be  a  function  of  the  mode  of  preparation 
and  to  be  especially  less  pronounced  the  higher  the 
temperature  at  which  the  metal  was  prepared.  The 
analogy  of  this  fact  with  the  corresponding  facts 
of  catalytic  behavior  has  been  noted.  Adsorption 
isotherms  at  25^  C.  of  hydrogen  with  nickel,  and 
of  carbon  monoxide  with  copper  have  shown  that 
adsorption  increases  rapidly  with  increasing  par- 
tial pressures  below  300  mm.  sjid  becomes  prac- 
tically independent  of  pressure  above  this  pres- 
sure. 

The  action  of  vickel  on  diethyl  ether:  A  study 
in  contact  catalysis.  Preliminary  report :  Francis 
L.  Simons.  A  report  is  given  of  preliminary  work 
in  the  study  of  the  catalytic  decomposition  of 
ether  by  nickel.  The  study  was  undertaken  in  the 
hope  of  throwing  light  on  the  mechanism  of  the 
action  of  nickel  on  alcohol  and  the  simpler  esters. 
The  apparatus  used  is  described  in  detail  and  the 
general  procedure  given.  From  the  results  so  far, 
it  appears  that  ether  is  decomposed  into  Hs,  C1H4 
and  OHaCHO,  as  Bancroft  suggests.    The  compo- 


Digitized  by 


Google 


Jdnx  24,  1921] 


SCIENCE 


577 


aition  of  the  gas  evolved  during  the  reaction  is 
■atifllaetorily  explained  on  this  basu.  The  work 
is  bong  continued. 

B.  p.  m.  as  cataiy^t:  G.  H.  Miluoan  and  E. 
Emmbt  Bkid.  It  has  long  been  known  that  ethy- 
lene can  be  used  in  place  of  ethyl  chloride  in  the 
preparation  of  ethyl  benzene  by  the  Friedel  and 
GnUts  reaction  but  the  absorption  rate  is  so  slow 
under  usual  conditions  that  the  method  has  not 
been  attractive  for  preparing  ethyl  benzene.  We 
find  that  the  reaction  can  be  made  to  go  so 
rapidly  by  using  a  high  speed  stirrer  that  this  be- 
comes an  ef&cient  preparation  method.  A  mix- 
ture of  250  g.  benzene  and  50  g.  aluminum  chlo- 
ride absorbs  as  much  as  1,800  c.c.  of  ethylene  per 
minute  when  stirrer  is  run  at  1,300  r.  p.  m. 

Caialyais  in  the  interaction  of  oarhon  with  tteam 
and  oarhon  dioxide:  H.  A.  Nevills  and  H.  S. 
Tatlob.  The  catalytic  activity  of  alkali  carbo- 
nates, alkaline  earths  and  various  salts  in  pro- 
moting reaction  between  eteam  and  carbon  has 
been  shown  to  be  paralleled  by  similar  effects  in 
the  acceleration  of  interaction  of  carbon  and  car- 
bon dioxdde.  In  each  case  potassium  carbonate 
has  been  found  to  be  the  most  active  salt  catalyst. 
Beduced  nickel  promotes  interaction  of  carbon  and 
carbon  dioxide  markedly.  In  explanation  of  the 
mechanism  of  the  two  reaction  processes  it  has 
been  shown  that  adsorption  of  carbon  dioxide  by 
carbon  at  445^  G.  is  markedly  increased  by  addi- 
tion to  the  carbon  of  euch  accelerating  agents,  al- 
though these  latter  themselves  show  no  adsorptive 
capacity  for  the  gas. 

CatalyHs  in  the  reduction  of  oxides  and  the 
oatalytio  combination  of  hydrogen  and  oxygen: 
B.  N.  PsAJBS  and  H.  S.  Taylor.  Oxygen  and 
water  vapor,  present  in  hydrogen  used  for  reduc- 
tion of  copper  oxide,  markedly  inhibit  the  action; 
addition  of  reduced  copper  to  the  oxide  appears  to 
accelerate  the  reaction.  The  induction  period  in 
the  reaction  is  attributed  (a)  to  initial  drying 
of  the  oxide^  (&)  to  slow  initial  formation  of 
copper  which  then  acts  as  a  catalyst.  It  is  doubt- 
ful whether  the  catalytic  combustion  of  hydrogen 
and  oxygen  in  presence  of  copper  can  be  repre- 
sented as  an  alternate  oxidation  and  reduction 
process  as  it  has  been  found  that  when  hydrogen 
containing  oxygen  is  passed  over  copper  o&de  at 
150°  G.,  no  appreciable  water  is  formed  and,  at 
lower  temperatures,  the  activity  is  reduced  as 
the  catalyst  becomes  progressively  oxidized.  The 
formation  of  water  in  presence  of  copper  may  take 
place  through  interaction  of  hydrogen  on  an  oxy- 
gen molecule  which  is  in  process  of  combining  to 


form  oxide,  that  is^  at  the  instant  of  collision 
with  the  copper  surface. 

A  case  of  autooxidation:  IfnOj-^H^fnO*:  J. 
0.  Fbasxb. 

Oxidation  and  reduction  hy  organic  compounds: 
G.  H.  Miluoan  and  E.  Emmbt  Beid. 

Hie  action  of  alumina,  titania,  and  thoria  on 
ethyl  and  ieopropyl  acetate:  Homes  Adkins  and 
A.  G.  Krausx. 

The  oaialytie  electrolytic  oxidation  of  80^: 
GOLIN  G.  Fink.  The  electrolytic  oxidation  of  SO, 
with  various  anodes  was  investigated.  It  was 
found  that  graphite  anodes  will  catalyze  the  oxi- 
dation providing  ferrous-ferric  ions  are  present  in 
solution.  In  the  absence  of  iron,  no  catalytic  ef- 
fect due  to  the  graphite  could  be  observed.  On 
the  other  hand,  an  inert  anode  such  as  ferro- 
silioon,  in  the  presence  of  ferrous-ferric  ions  will 
not  catalyze  the  80,  oxidation.  The  combined 
effect  of  the  graphite  anode  and  the  iron  is  .es- 
sential to  accelerate  the  reaction. 

The  decomposition  of  ethyl  acetate  induced  hy 
catalytic  nickel:   Homeb  Adkins  and  P.  W.  Sim- 

MONDS. 

The  catalytic  influence  of  foreign  oxides  on  the 
decomposition  of  silver  oxide,  mercuric  oxide  and 
harium  peroxide:  James  Kendall  and  Fbanois 
J.  FucHX.  The  effect  of  foreign  oxides  on  the 
temperature  and  rate  of  decomposition  of  silver 
oxide,  mercuric  oxide  and  barium  peroxide  under 
an  oxygen  pressure  of  one  atmosphere  has  been 
experimentally  investigated.  In  almost  all  of  the 
systems  examined,  the  added  oxide  induces  a  con- 
siderable change  in  the  decomposition  tempera- 
ture. Most  commonly  there  is  a  marked  lowering 
in  this  point;  thus  (to  cite  an  extreme  case)  an 
equimolecular  mixture  of  BaO,  &i^d  GuO  has  an 
oxygen  equilibrium  pressure  of  one  atmosphere  at 
355**,  approximately  500®  below  the  decomposition 
temperature  of  pure  BaOa.  In  a  few  systems  a 
comparatively  small  rise  in  the  decomposition  tem- 
perature is  indicated.  In  all  instances,  however, 
the  rate  of  oxygen  evolution  is  significantly  in- 
creased. 

A  new  clock  reaction:  G.  S.  Fokbes,  H.  W. 
Estill,  and  O.  J.  Walker.  The  induction  period, 
t,  preceding  precipitation  of  As^S,  from  HsAsOg 
or  HsAsOa  in  the  presence  of  H^StOa,  is  extraordi- 
narily sharp  and  reproducible.  In  the  case  of 
HaAsOs,  l/t-=zKC  Ka^Osy  but  is  independent  of 
C  HsAeO.,  and  also  of  C  H  provided  HQtHaOs  or 
very  dilute  HGl  is  used.  The  period  increases 
greatly  with  C  HGL  The  rate  of  precipitation, 
also  highly  reproducible,  is  very  great  at  first,  di- 
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miniBheB  Tery  rapidly^  but  may  not  beoome  aero 
before  3,000  hoan  at  room  temperature.  Wttb 
HCAO.  tlie  initial  rate=A^C  H,  but  with  mod- 
erate Talnes  of  C  HGl  this  proportion  beeomee 
inverse.  Many  other  rc^^ilaiities,  likewise  aiford- 
ing  dues  to  the  reaction  mechanism^  have  been 
noted. 

The  volumetric  oaridaiian  of  eulflde  to  sulfate:  H. 
H.  WnjiABD  and  W.  E.  Oaks.  The  alkaline  sol- 
fide  solution  obtained  by  absorbing  H^  in  NaOH 
is  oxidized  quantitatively  to  sulfate  if  ezoess  of 
standard  hypobromite  or  hypochlorite  is  added, 
and  sufficient  hydroxide  is  present.  The  excess 
is  then  determined  by  adding  KE,  acidifyingf  then 
titrating  the  iodine  with  thiosulfate.  The  method 
may  be  applied  also  to  freshly  precipitated  sulfides, 
auch  as  ZnS.  Since  four  times  as  much  oxygen 
is  required  in  this  reaction  as  in  the  usual  iodine 
titration,  the  method  is  especially  suitable  for 
small  amounts  of  sulfur. 

Making  eoieniigte:  Beoovering  the  normaH  emri- 
oeity  in  college  etudents:  Edwabd  Eujebt.  A 
normal  boy  and  the  investigating  scientist  have 
this  in  common — ^they  are  both  living  interrogation 
points.  The  dnvestigator  minus  a  ''why"  is  an 
anomaly,  and  a  boy  without  it  is  abnormal,  if  not 
defective.  If  college  training  knocks  the  natural 
''why"  out  of  a  boy,  a  reform  can  not  too  soon 
be  instituted.  Here  is  the  way  Union  College  \b 
working  to  effect  such  a  reform.  At  every  oppor- 
tunity work  is  required  that  takes  the  boy  away 
from  his  textbook  and  laboratory  manual  and  into 
the  library  for  consultation  of  larger  treatises  and 
current  periodicals.  In  the  summer  months,  at 
the  end  of  the  junior  year,  a  few  of  the  best  stu- 
dents receive  appointments  to  the  research  labora- 
tory of  the  General  ^lectric  Ckimpany,  where  they 
handle  a  piece  of  research  work  under  the  direct 
supervision  of  the  leading  members  of  the  staff 
of  that  organization.  In  their  last  year  in  col- 
lege, their  time  in  the  chemical  laboratory  is  given 
to  a  continuation  of  this  research  work,  or  to  a 
new  problem.  It  is  only  the  unconquerably  dull 
boy  that  fails  to  react  to  this  effort  to  awaken  his 
natural  "why." 

The  apparent  trrevernbUity  of  the  calomel  eHee- 
irode:  A  W.  Laubsnoatbb.  When  mercury  is 
made  anode  in  a  chloride  solution  a  high-resistance, 
black  film  forms  over  the  surface  of  the  mercury. 
This  is  composed  of  drops  of  mercury  and  particles 
of  mercurons  chloride.  It  is  not  known  why  mer- 
eurous  chloride  should  be  adsorbed  so  closely  and 
mercurous  sulphate  not. 


The  theory  of  hydrogen  overvaUage:  B.  A. 
HaoInnis  and  W.  BL  Hainbwobth.  Xb^erimeata 
on  the  effect  of  pressure  on  hydrogen  overvoltaga 
show  that  the  variation  produced  is  in  the  direetion 
predicted  by  the  theory  advanced  by  MaeTnnea  and 
Alden;  i.e.,  the  overvoltage  increases  when  the  prea- 
sure  is  decreased.  On  the  other  hand,  computation 
of  the  overvoltage  from  the  size  of  evolved  bubbles 
fails  for  layer  potentially  since  the  phenomena  at 
metal  surfaces  get  farther  and  farther  away  from 
equilibrium  conditions  as  higher  overvoltages  are 
reached.  However,  the  fundamental  assumption 
that  overvoltage  is  an  extreme  case  of  concentra- 
tion polarization,  retains  its  usefulness  in  explain- 
ing the  expeiimental  results,  at  least  for  the 
lower  potentials. 

The  hydrogen  electrode  under  high  preuuree: 
W.  B.  Hainswobth.  The  variaticm  of  the  E.  M. 
F.  of  the  cell,  H,lHa  (ClfiHa),  Hga/Hg,  with 
pressure  has  been  measured  from  one  to  400  at- 
mospheres. It  was  found  that  thermodynamic  cal- 
culations involving  (1)  the  deviation  oi  hydrogen 
from  a  perfect  gas,  (2)  the  partial  mdal  volume 
of  HCl  in  0.1  NHCl,  (3)  the  molal  volumes  of 
mercury  and  calomel,  and  (4}  the  change  of  HOI 
concentration  with  the  compressibility  of  the  solu- 
tion, served  to  reproduce  the  observed  potential 
of  the  cell  within  0.2  mv.  throughout  the  pressure 
range  studied.  This  leads  to  the  condusiona,  (a) 
that  the  "thermodynamic  environment"  is  not 
appreciably  changed  by  the  molecular  hydrogen  in 
solution,  or  hj  compression,  and  (&)  that  the 
fugacity  (or  effective  pressure)  of  hydrogen  can 
be  calculated  up  to  400  atmospheres  from  the 
equation  of  state  developed  by  Keyes. 

Potassium  ammonoaluminate  and  aaiiaofiomaa- 
ganite:  Fbanois  W.  Bxrostbom.  The  author  has 
added  an  ammonoaluminate  and  an  ammonoman- 
ganite  of  potassium  to  Franklin's  list  of  salts 
formed  by  the  action  of  potassium  amide,  in  liquid 
ammonia  solution,  on  the  amides,  imidea  or  nitrides 
of  other  metals.  The  aluminate  has  been  pre- 
pared by  the  action  of  a  solution  of  potassium 
amide  on  amalgamated  metallic  aluminium.  Its 
composition  is  represented  by  the  formula 
Al(NHK)(NHa)a.  Potassium  ammonomanganite 
has  been  obtained  in  the  form  of  rose  colored 
crystals  by  the  action  of  an  excess  of  potasmm 
amide  on  manganese  thiocyanate  in  accordance 
with   the   reaction   represented   by   the  equation 

MnCSCN),  +  4KNH, 

=  Mn(NHK),.2NH«  +  2K8GN. 
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A  quantUative  study  of  adtorpiUm  In  soUfOUm 
and  d  inUrfaoes  of  Mugars,  dexMt^  gUnroKj  gvm 
araMc  and  egg  al^mnm^  and  the  medhanUm  of 
their  action  a$  emuUifying  agents:  Giobgs  L. 
Clark  and  Wic.  A.  Makh.  By  the  most  Menrate 
method  known — the  nee  of  the  staUginoiiieter  for 
meaBorement  of  interf aeial  tension  and  the  Morgan 
drop  weight  apparatus  for  measurement  of  sorfaee 
ten0y>n  of  single  liquids — ^the  adsorption  of  sogar 
in  solution  has  been  determined  to  be  negatiyei 
the  adsorption  inereasing  in  ratio  with  inerease 
in  eoneentration  of  sugar,  while  the  adsorption  of 
sugar  at  the  interface  is  positiTe  and  increases 
in  the  same  ratio  as  in  solution.  Dextrin  and 
starchy  in  very  dilute  solutions,  are  negatively  ad- 
soibed  in  solution  but,  in  more  concentrated  solu- 
tionl^  are  positively  adsorbed  while  at  the  inter- 
face they  are  negatively  adsorbed — starch  more  so 
than  dextrin.  Qxaa  arable  behaves,  in  this  re- 
spect, in  the  same  manner  as  starch.  A  favorable 
surface  tension,  seemingly,  is  not  a  prerequisite 
for  a  good  emulsion  with  any  solution  studied,  al- 
thoug:h  viscosity  is  an  important  factor.  Better 
emulsions  have  been  obtained  with  egg  albumen — 
saturated  solutions— than  with  any  other  solution 
under  inspection. 

The  preparaticn,  properties  and  moleeuUir  vol- 
wne  relationships  of  the  ammines  and  hydrates  of 
oohaltous  fluoride,  bromide,  nUrate,  earhonate  and 
oitrate:   Obobcfb  L.  Clark  and  H.  K.  Buoknxb. 

The  molecular  volume  compression  of  the  sub- 
sidiary valence  groups,  NH,  and  H/>,  wer^  studied 
in  the  same  manner  as  in  the  previous  work  on  the 
chloride  and  sulphate  of  cobalt  (/.  Am,  Chem,  800,, 
42,  2483  (1^20))  in  light  of  difference  in  volumes 
between  anion  and  cation  and  possibilities  of  space 
cavities.  It  was  eoniirmed  that  the  larger  the 
difference  between  anion  and  cation  the  greater  the 
possibility  of  cavities,  and  the  less  the  compression 
of  NH«  and  H/)  required  the  more  stable  the 
compound  and  the  greater  the  possibili^  of  hold- 
ing a  maximum  number  of  groups.  The  various 
compounds  prepared  and  studied  are  dastinetly 
new  with  the  exception  of  cobaltous  bromide  hex- 
ammine  and  cobaltous  nitrate  hexammine,  the 
following  being  representative:  cobaltous  fluoride 
hexammine,  cobaltous  nitrate  di-hydrate,  am- 
mines of  cobaltous  nitrate  indicating  more  than 
six  subsidiary  valence  groups  and  ammines  of  co- 
baltous carbonate  and  citrate. 

Smulsifteation  with  soaps  of  linoleie  and  rici- 
noleio  acids:  Gboros  L.  Clark  and  H.  K.  Buck- 


ma.  This  work  has  involved  the  quantitative 
study  by  means  of  surface  energy  measurements 
for  solutions  and  at  the  interface  between  aqueous 
solution  and  a  pure  oil  by  the  drop  weight  method 
of  the  following  points:  the  solubility  in  water  of 
the  free  aeids  from  the  log.  eoneentration-Bnrfaee 
tension  curve;  the  adsorption  at  the  snrftMe  and 
the  volume  occupied  by  each  molecule  in  the  sur^ 
face;  the  surface  tensions  of  various  concentra- 
tions of  the  soaps  in  solution,  the  effect  upon  the 
interf adal  tension  between  water  and  pure  toluene^ 
the  effect  of  the  hydrolysis  of  the  soap  and  the 
prevention  of  hydrolysb  by  the  addition  of  va- 
rious eoneentratione  of  NaOH  to  a  given  eoneen- 
tration of  the  soap;  a  test  of  the  fuitagimistie 
effect  of  sodium  and  calcium  soaps  by  testing  the 
effect  upon  the  interfadal  tension  betwe«i  water 
and  toluene  containing  a  small  amount  of  the  free 
acid  of  adding  various  salts  of  sodium  and  cal- 
cium, resulting  in  the  fact  that  the  sodium  salt 
promotes  emulsioiie  of  oil  in  water  and  calcium 
salts  promote  emulsions  of  water  in  oil;  and  finally 
a  thorough  comparison  of  all  the  data  so  <^ 
tained  with  previous  work  on  soaps  of  palmiticy 
stearic  and  oleic  acids.  All  results  of  this  purely 
quantitative  study  are  necessarily  numerical  and 
can  not  be  included  in  a  short  abstract. 

Notes  on  the  preparation  of  pure  plaiiMsm:  Ed- 
ward W10HXR8.  The  paper  briefly  states  the 
method  used  in  preparing  platinum  sponge  free 
from  other  platinum  metals  and  base  metals,  and 
describee  in  more  detail  the  work  that  has  thus 
far  'been  done  on  the  conversion  of  this  sponge  to 
compact  metal  with  minimum  contamination. 
£.MJ^.  tests  show  the  resulting  platinum  to  be 
of  higher  purity  than  the  best  previously  obtain- 
able, i.e.,  the  thermoelement  wire  of  Heraeus,  and 
show  the  difference  in  purity  to  be  a  matter  of 
fiftlfftii™  content.  Besults  of  experiments  with 
magnesia  refractories  are  also  given.  There  is  a 
brief  outline  of  further  work  to  be  done  on  this 
subject. 

Modified  method  for  the  determination  of  iron 
and  vanadium  after  reduction  hy  hydrogen  sul- 
phide: G.  E.  F.  LuNDSLL  and  H.  B.  Knowles. 
Published  methods  for  the  determination  of  iron 
and  vanadium  after  reduction  by  hydrogen  sul- 
phide ordinarily  yield  high  values.  A  modified 
method  which  is  suficiently  accurate  for  most 
purposes  is  presented,  and  a  procedure  for  ac- 
curate analysis  is  outlined. 

The  free  energy  of  diluction  of  hydrohromie  acid; 
the  activities  of  its  ions  in  very  dUnte  and  eon' 
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ceninaed  solutions:  Hillsr  Spenoxb  and  Albxbt 

O.  LOOMIS. 

The  ultra-violet  arc  specftrwn  of  yttrium:  L.  F. 
Tnteica  and  B.  6.  Hopkins.  The  ultra-violet  arc 
spectrmn  of  T  was  measured,  using  the  yttrium 
oxide  prepared  by  one  of  us  for  the  determination 
of  ^he  atomic  weight  value  accepted  by  the  Inter- 
national Committee.  The  epectrograph  used  is  an 
autocoHimating  quartz  prism  machine  manufac* 
tured  by  Adam  Hilger,  of  London.  A  current  of 
4  amperes  at  an  E.M.F.  of  220  volts  was  passed 
between  vertical  copper  electrodes,  the  lower  of 
which  held  the  Y,0,  in  its  crater.  Several  promi- 
nent lines,  attributed  to  Y  in  the  literature,  were 
absent,  and  several  new  lines  were  measured.  The 
results  given  are  the  mean  of  five  determinations. 

On  the  viscosity  of  gelatin  sols:  Bobebt  Hkb- 
MAN  BoouE.  Experiments  were  carried  out  upon 
gelatin  soIb  to  accurately  determine  the  relation 
between  viscosity  and  concenitration.  The  data 
have  been  applied  to  Hatschek's  formula  for  the 
viscosity  of  emulsoids  and  the  value  A*/A,  repre- 
senting the  volume  occupied  per  omit  weight  of 
dispersed  phase,  was  shown  not  to  be  constant 
with  varying  concentration,  but  to  rise  to  a  maxi- 
mum and  thereafter  regularly  decline.  A  tenta- 
tive explanation  is  presented  based  upon  the  effect 
which  increasing  concentrations  of  dispersed  phase 
will  have  upon  the  surface  tension  of  the  disper- 
sion medium.  An  empirical  expression  defining 
the  departure  of  the  values  obtained  under  varying 
conditions  for  Hatschek's  constant  is  given. 

The  structure  of  molecules  of  water:  Ibving 
LANGMunt.  Dennison  has  recently  shown  by  X- 
ray  crystal  analysis  that  ice  consists  of  molecules 
of  the  formula  H«0>  In  view  of  our  knowledge 
of  the  structure  of  atoms  it  is  not  possible  to  ac- 
count fbr  the  existence  of  this  molecule  on  the 
basis  of  quadrivalent  oxygen  atoms.  If  pairs  of 
electrons  (duplets)  constitute  the  valence  bond, 
there  can  be  no  such  bond  between  the  two  oxygen 
atoms.  A  structure  for  this  molecule  is  therefore 
proposed  in  which  the  four  hydrogen  nuclei  bind 
the  two  oxygen  atoms.  The  duplet  held  by  each 
hydrogen  nucleus  has  one  of  its  electrons  in  each 
of  the  oxygen  octets,  instead  ot  the  more  usual  ar- 
rangement in  which  both  electrons  of  a  duplet 
form  part  of  the  same  octet. 

The  purification  of  helium  hy  means  of  dharcoal: 

L.   FiNICELSTEIN. 

The  importance  of  diffusion  in  organic  electro- 
chemistry:    Bobebt  E.  Wilson  and  Merbttj*  A. 


YotJTz.  The  authors,  in  searching  for  definite 
evidence  of  depolarization  in  the  eleetrolytie  halo- 
genation  of  organic  compounds,  found  that  either 
slow  reaction  rate  or  slow  diffusion,  or  both,  pre- 
vented any  marked  depolarization.  Experiments 
on  the  oxidation  of  FeC3,  in  HCl  gave  surprisingly 
accurate  information  as  to  the  rate  of  diffusion 
under  a  variety  of  conditions,  and  showed  that 
without  stirring  there  is  a  film  of  stationary  liquid 
about  0.5  mm.  thick  through  which  diffusion  Inust 
take  place.  This  emphasizes  the  great  importance 
of  violent  stirring  and  of  the  use  of  rapidly  dif- 
fusing inorganic  carriers  to  extend  the  sphere  of 
the  organic  reaction  from  a  surface  to  a  volume. 

Observations  on  the  drying  and  swelUng  of  gela- 
tine gels:  S.  E.  Sheppabd  and  F.  A.  Blmott.  At- 
tention is  drawn  to  the  importance,  of  capillarity 
in  the  first  phase  of  drying  of  jellies.  It  is  shown 
that  this,  in  conjunction  with  factors  depending 
upon  the  shape  of  the  jelly,  causes  the  formation 
of  an  exo-skeleton  tending  to  conserve  or  increase 
the  original  external  surface  extension.  It  is 
chiefly  due  to  this,  rather  than  to  any  internal 
supermolecular  structure,  that  dried  jellies  on  re- 
swelling  in  water  tend  to  return  to  their  original 
concentration. 

Note  on  the  influence  of  silver  salts  in  catalys- 
ing the  decomposition  of  ammomum  persulphate 
solutions:  S.  E.  Shsppabd  and  A.  Ballard.  The 
influence  of  silver  salts  in  facilitating  the  deeom- 
■position  of  ammonium  persulphate  in  solution,  first 
observed  by  H.  Marshall  and  J.  Inglis,  has  been 
confirmed,  and  quantitative  data  on  the  rate  of 
change  in  relation  to  the  silver  content  obtained. 

Further  developments  of  the  hydrogen  elec- 
trode: Feux  a.  Eluott.  Two  new  forms  of  hy- 
drogen electrode  were  described  representing  prob- 
ably the  limits  of  simplicity  and  ruggedness  with- 
out reducing  accuracy  and  rapidity  of  operation. 
Especial  attention  has  been  given  in  designing 
this  new  apparatus  to  reduce  the  internal  resis- 
tance to  the  lowest  possible  value  so  that  a  lees 
sensitive  and  hence  cheaper,  simpler  and  portable 
electrical  measuring  instrument  might  t)e  used. 
Such  an  instrument  was  described,  working  on  the 
potentiometer  principle  and  employing  a  pivot  type 
movement.  Examples  of  results  obtained  with  the 
two  types  of  apparatus  indicate  that  potentials 
are  reproducible  to  about  0.1  mv. 

Note  on  silver  soap  gels:  G.  Stajtobd  Whitbt. 
It  has  been  observed  that  the  silver  salts  of  the 
fatty  acids  are  capable  of  giving  reversible  gek 
in  a  variety  of  organic  liquids — ^particularly  in  the 
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homologB  of  ibenzene  and  dn  halogenated  deriva- 
tiTes  of  ibensone  and  its  homologB.  The  silver 
saHs  form  gels  at  a  lower  point  in  the  series  of 
saturated  fatty  acids  than  do  the  alkali-inetal 
salts;  gels  being  obtained  with  silver  eaproate. 
A  nnmber  of  regularities  were  discernible.  The 
silver  salts  of  the  higher  members  of  the  saturated 
fatty  add  series  show  a  greater  solvation  cajMicity 
than  those  of  the  lower  ones.  None  of  the  satu- 
rated fatty  acid  silver  salts  gave  a  gel  in  benzene; 
but  silver  oleate  did.  Speaking  generally,  in  the 
ease  of  solvents  of  the  same  general  ehemi<Ml  char- 
acter, the  higher  the  boiling  point  of  the  solvent, 
the  greater  appeared  to  be  the  solvation  eapad^ 
of  a  given  salt,  and  the  smaller  the  extent  to  which 
the  gel  from  a  given  salt  suffered  syneresis. 

Caidlytie  effect  in  the  reaction  between  "ketones 
and  halogens  in  aqueous  solutions:  F.  O.  Biok. 
The  velocity  constant  of  the  reaction  between  ace- 
tone and  bromine  is  independent  of  the  bromine 
concentration  and  Lapworth  (/.  C,  8,  Trans.,  1904, 
p.  30)  ezpladned  this  by  saying  that  the  acetone 
slowly  enolized  and  the  addition  of  bromine  and 
splitting  off  of  hydrobromic  acid  were  practically 
instan^neous.  This  is  probably  incorrect  since 
higher  ketones  have  the  same  velocity  constant  as 
acetone,  and  an  explanation  based  on  the  radia- 
tion theory  was  offered.  The  reaction  is  acceler- 
ated by  neutral  salts  contrary  to  Lapworth 's  state- 
ment. 

The  transference  numbers  of  sulfurio  add  by  the 
ooncentration  ceU  method:  A.  L.  Pkbouson  and 
W.  Q.  Francs.  A  cell  combination  was  used  which 
permitted  the  measurement  of  all  the  required  po- 
tentials from  one  setrup.  The  value  obtained  for 
the  transference  number  for  the  anion  in  concen- 
trations between  lf/10  and  M/lOO  at  25®  C.  was 
.1868  ±.  .0007.  The  method  was  shown  to  be 
highly  reliable.  In  all  of  the  calculations  it  was 
assumed  that  sulfuric  acid  dissociates  into  two 
hydrogen  and  one  sulfate  ion.  This  assumption 
was  substantiated  by  the  results  obtained.  A 
formula  for  boundary  potential  was  developed  in 
which  boundary  potential  may  be  obtained  from 
potential  measurements  alone. 

The  influence  of  gelatin  on  the  transference  num- 
bers of  sulfurio  acid:  Altrxd  L.  Fseguson  and 
W.  G.  Fbakob.  The  transference  numbers  were 
determined  by  the  concentration  cell  method.  So- 
lutions of  sulfuric  acid  containing  from  0.5  per 
cent,  to  20  per  cent,  gelatin  were  used.  The  trans- 
ference numbers  of  the  anion  increased  from  .187 
for  pure  acid  to  .685  for  acid  containing  20  per 


cent  gelatin.  In  the  20  per  cent,  gelatin  solu- 
tion the  boundary  potential  of  both  concentration 
cells  became  zero.  The  decrease  in  conductivity 
was  approximately  proportional  to  the  gelatin 
added.  The  results  are  probably  best  explained 
on  the  assumption  that  there  is  a  chemical  action 
(between  the  gelatin  and  sulfurio  acid  in  which  a 
single  compound  is  formed.  In  thia  compound  the 
hydrogen  of  the  acid  loses  its  identity  and  when 
the  compound  dissociates  there  is  formed  a  com- 
plex gelatin  hydrogen  positive  ion  and  a  negative 
sulfate  ion. 

The  entropy  of  monaiomic  gases:  Gilbebt  N. 
Lewis. 

The  eleetrometric  titration  of  uranium  with 
potassium  dichromate  and  potassium  permanga- 
nate: B.  T.  EwTNO  and  K  F.  Eldbidoe. 

.  The  heat  of  coagulation  of  ferric  osDide  hydrosol 
by  electrolytes:  Fbsdehick  L.  Brown  and  J.  H. 
Mathews. 

Some  quantitative  experiments  on  coagulation  of 
ooUoids:  Bay  V.  Murpht  and  J.  H.  Mathews. 
The  lowest  concentration  (limiting  concentration) 
of  electrolytes  necessary  to  coagulate  hydrous 
ferric  oxide  sol  has  been  studied  as  a  function  of 
the  purity  of  the  sol  (ratio  of  gram-equivalents 
of  Fe  to  gram-equivalents  of  Ci)  and  of  the 
concentration  of  FcsOt.  Qiloride,  chromate  and 
ferricyanide  ions  were  used  in  the  form  of  the 
potassium  salts.  The  conclusions  drawn  are:  (1) 
The  limiting  concentration  decreases  with  increas- 
ing purity  in  the  case  of  all  three  ions,  the  mech- 
anism of  the  process  being  evidently  similar  for 
the  three  ions;  (2)  The  limiting  concentration 
decreases  markedly  with  decreasing  concentration 
of  the  sol  in  the  case  of  all  three  ions,  bub  the 
relation  indicated  by  Burton  and  Bishop,  Jour, 
Fhys.  Chem.,  24,  701  (1920),  for  mastic,  AsA 
and  Cu  sols,  holds  for  FcjO,  hydrosol  only  in  the 
case  of  the  trivalent  ion. 

The  aUcaiUnity  of  Searles  Lake  brine:  BoosB  0. 
Wells.  The  title  may  mean  either  the  titration 
alkalinity  or  the  hydrogen  ion  concentrations.  The 
latter  may  be  considered  as  determined  by  certain 
proportions  of  the  four  buffer  substances  Na,00t, 
NaHOO.,  Na3«0T,  and  Na»B,0«.  The  writer  has 
found  for  the  brine  Ph  =  9.48.  By  determining 
the  Ph  values  of  artificial  brines  containing  each 
pair  of  buffers  separately  it  is  possible  to  draw 
curves  from  which  by  interpolation  the  proper  pro- 
portions of  the  buffers  to  yield  Ph  =  9.48  may  be 
read.    This  method  serves  as  a  check  of  the  analyti- 
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eal  detemdnattonfl  and  yields  a  logical  eo&Tentioiial 
form  for  exprewin^f  the  wliole  analyBlfl  of  the  brine. 
The  vapor  density  of  ieeknioal  phosgene:  A.  F. 
O.  GsBUANN  and  Vxbnon  Jkbset.  A  75  gm. 
sample  of  teehnieal  phosgene  was  distilled  from  a 
large  cylinder  of  the  li<|aefled  gas,  obtained  from 
the  Chemical  Warf^ure  Service  throagh  Dr.  Goes. 
Pure  phosgene  has  a  vapor  tension  at  0*  0.  of 
about  552  mm.;  the  sample  taken  showed  a  vapor 
tension  in  excess  of  one  atmosphere  at  —  80*  0., 
that  is,  in  a  bath  of  solid  carbon  dioxide  and 
acetone.  The  sample  was  snbjeeted  to  fractional 
distillation  in  a  vacuum  until  the  vapor  tension  at 
0*  C.  was  approximately  oorrect.  Following  this, 
three  fractional  distillations  alternated  with  three 
determinations  of  the  vapor  density  of  the  gas,  un- 
til five  groups  of  three  determinations  each  had 
been  obtained  for  the  vapor  density,  and  the  nearly 
pure  gas  had  been  fractionally  distilled  15  times. 

Average  of  1st  group  of  densities 4.4708 

it      it  2d      ««       '*       '«         4.5080 

it      it  3d      it       it       it         4  5216 

it     it  4|.ii     it       it       tt         4.5244 

*'     «'  5th     '«       ««       "         4.5283 

The  values  given  are  in  grams  per  Hter  at 
standard  conditions,  uncorrected  for  the  compres- 
sibility of  the  gas  and  for  the  contraction  of  the 
globes  when  evacuated.  Technical  phosgene  is 
very  impure.  The  principal  impurities  are  very 
volatile  and  of  relatively  low  molecular  weight, 
probably  carbon  dioxide  and  hydrogen  chloride  re- 
sulting from  hydrolysis.  Bepeated  fractional  dis- 
tillation yields  a  product  whose  density  tends 
toward  a  maximum  value,  probably  the  value  for 
irare  phosgene. 

The  eryosoopy  of  horon  trifluoride  eoMione:  V, 
Systems  with  methyl  ether  and  with  methyl  chlo- 
ride: A.  F.  O.  GsBiiAKN  and  Mabion  Olelyelaxtv, 
Oasselin  prepared  the  compound  BF«.(GE[a)/>  by 
mixing  the  gases;  he  obtained  a  liquid  boiUng  at 
128''  C.  This  compound  has  been  prepared  from 
liquid  boron  trifluoride  and  liquid  methyl  ether 
in  the  course  of  the  determination  of  the  melting 
point  curve  of  solutions  of  the  two  substances. 
The  curve  shows  a  eutectic  at  8  per  cent.  BF. 
(molecular  percentages)  and  a  mAxiimim  at  50 
per  cent.  The  vapor  tensions  of  solutions  contain- 
ing from  80  per  cent,  to  90  per  cent.  BF.  weze  so 
high,  that  the  form  of  apparatus  used  was  inade- 
quate. The  form  of  the  curve  so  far  as  determined 
seems  to  indicate  the  existence  of  a  second  com- 
pound in  this  interval.  Methyl  chloride  was  pre- 
pared from  salt,  sulfuric  acid  and  wood  alcohol; 
was  purified  by  repeated  fractional  distillations; 


and  gave  the  usual  indications  of  a  pure  sobstaaee, 
such  as  constant  fnetaiig  point  for  the  first  tad 
last  flraetions  of  the  liquid.  The  melting  point 
eorve  with  BF.  shows  two  maxima,  at  15  per  aeat. 
BF.,  and  at  83  per  cent  BFa^  and  aa  angular 
point  ia  the  eorve  at  50  per  cent.  The  form  of 
the  maxima  at  15  per  cent  is  identieal  with  that 
at  50  per  cent,  for  meth^  ether;  the  mixtoio 
yields  about  15  per  cent  of  the  total  vohime  of  a 
Hqoid,  whose  freesing  and  boiling  points  are 
identical  with  those  of  BF..(CH.)  A  The  logical 
inference  is  that  methjd  chloride  as  prepared  eoor 
tains  methyl  ether  as  an  imparity,  and  thlit  this 
impurity  yields  a  constant  boiling  mixture.  It 
would  seem  that  boron  trifluoride  might  be  used 
as  a  test  for  the  presence  of  methyl  ether  in 
methyl  chloride;  the  same  test  might  be  extended 
to  the  homologues.  The  interpretation  of  the  oUier 
maxima  mentioned  must  await  the  completion  of 
further  work  on  tiie  purity  of  methyl  chloride. 

The  eryosoopy  of  pihosgene  sohttions:  7.  Sys- 
tem with  ohiorine:  A.  F.  O.  Gkbicank  and  V. 
Jbbsxt.  The  melting  point  curve  of  solutions  of 
phosgene  and  chlorine  was  determined.  The  curve 
is  very  complex.  There  is  a  euteetio  at  25  per 
cent,  (molecular  percentages)  chlorine;  and  anr 
gnlar  podnts  in  the  curve  at  8  per  cent,  11  per 
cent,  50  per  cent,  83  per  cent,  75  per  cent  and 
91  per  cent,  chlorine.  The  following  compounds, 
which  dissociate  at  the  melting  point,  are  indi- 
cated:    ifKxxn^.ck;    sooa^.ck;    oocai.€i»; 

3CX)01,.50I.;  C0G]..3a,;  and  OOCa..lOCU.  The 
second  of  these,  chlorine  octaphoegenate,  is  partiea> 
larly  interesting,  as  corresponding  with  the  octa- 
hydrate  of  chlorine.  The  affinity  of  chlorine  for 
phosgene,  and  the  instability  of  the  compounds 
would  seem  to  offer  an  explanation  of  the  mech- 
anism of  certain  phases  of  the  catalysis  of  carbon 
monoxide  and  chlorine  by  means  of  charcoal  sat- 
urated with  chlorine.  If  we  assume  a  layer  of 
chlorine  molecules  on  the  surface  of  the  charcoal, 
the  high  concentration  of  chlorine  thus  obtained 
mdght  be  supposed  in  the  presence  of  carbon  mon- 
oxide to  shift  the  equilibrium  in  the  direction  of 
one  of  the  chlorine-phosgene  complexes,  which 
pr<miptly  decomposes  because  of  its  instability, 
leaving  the  surface  film  of  chlorine  for  further 
action.  It  would  be  desirsble  to  determine  the 
melting  point  curve  of  carbon  monoxide  and  chlo- 
rine solutions,  to  clear  up  some  of  the  points  in- 
volved in  this  reaction. 

Charles  L.  Parsons, 
Secretary 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

Fitst  Avenue  and  Twenty-eighth  Street 
NEW  YORK  CITY 


For  Infonnation  Address 
THE  SECRETARY 

477  FIRST  AVBNUB 
NEW  YORK,  N.  Y. 


Johns  Hopkins  Univeraitjr 

Mecflcal  School 

ThtlfadlMl  Sohool  i««Bliit«rnl  Put  of  tlw  Ualvviidtraii 
Is  U  doM  AflUatton  wltfilh*  Johns  HofUu  Hofplltf 

ADMISSION 

Gtaididstei  for  sdmlMioii  most  be  gndnsfteo  of  approved 
eoDeget  or  sdoDUfle  ichools  with  at  toast  two  year's  instroeUop, 
inatadlns  laboratory  work,  In  CHiemlstrj,  and  one  year  each  In 
physios  snd  blolojnr,  tc«ether  with  erldenoe  of  a  reading  knowl- 
edge  of  Freneh  and  German. 

Bash  elais  Is  limited  to  90  ttndents,  men  sad  women  belBg 
admitted  OB  the  same  terms.    JBae^intmumtiatelnumtiamt^ 


^tr^mmdis  oeeor,  stndents  from  other  insttMons  dMblBg 
adTsneed  standing  may  be  admitted  to  the  eeoond  or  third  year 
pioTlded  they  fUflll  sb  of  oar  leqnixements  and  present  ex. 
aeptionsl  qnsliflestioins. 

INSTRUCTION 


beglne  the  Tuesday  nearest  October  1  snd 
'—  In  Jane.    The  eoarse  of  Instroeton, 


neaosdendo 

tfeses  the  third , 

eeeoples  foar  yesm  and  espeoisl  emphssis  is  Isid  apon  prao- 
Mesl  work  in  the  laboratorieei  in  the  wards  of  the  Hospital  and 
latlksIMspenssry. 

TurrtoN 

The  eharge  for  toltloB  Is  HCW  par  a&nam,  payshle  In  ttirsa 
iMtalmentB.  There  are  no  extra  ftesexoept  for  rents!  of  mlor^ 
asspe,  eertaln  expenalTS  eappliai,  snd  laborstory  breakage. 

The  annnal  annooneement  and  ^^Uasttoa  Uanks  maj  ha 
Mriaad  1^  addressing  the 

Daan  of  tha  Johns  Hopktea  Medical  School 

Waahlncton  and  MonwBaat  Sta.        BALTIMORE.  MD* 

SUMMER  WORK  FOR  GRADUATES 

IN  MEDIONE 

Beginning  Taeeday.  Jane  6th,  and  ending  TJinnday,  Jnly 


leth,  a  ooorse  in  medioal  diagnosis,  Inohidlng  lab( 
daee  In  olinieal  patholMy  and  demonstvaUons  In 
snaftomy,  will  be  olllned.    The  oootm  will  be  Umii 


OleiuniRmmUMoersity 

ScboolofmediciMe 

Only  Medlcai  School  in  thm  €Hty 
of  Cleveland 

Admits  only  college  degree  gtodenta  and 
•eniora  in  absentia. 

Excellent  laboratories  and  facilities  for 
research  and  advanced  work. 

I^arge  clinical  material.  Sole  medical 
control  of  Lakeside,  City,  Charity  and  Mater- 
nity Hospitals,  and  Babies  Dispensary. 
Clinical  Clerk  Services  and  individual  in- 
stmction. 

Wide  choice  of  hospital  appointments  for 
all  graduates. 

Fifth  optional  year  leading  to  A.  M.  in 
Medicine. 

Vacation  courses  facilitating  transfer  of 
advanced  students. 

Session  opens  September  29,  1921,  closes 
June  15,  1922.    Tuition,  $250.00. 

Far  catalogue,  tn^nrmatUm  and  t^ptteatkm 


ClKRegiftr«r  B»&9tb$t,eiwdaM 


sindente,  fee  •100.    A|»pUoations  shooldbemade 


limited  to  iwaUM 
lade  to  the  Dean'e 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

iMeiMbUMhed  in  x834) 

ADMIBBION:  All  students  entering  thePreshinaii 
Oass  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  (General  and  Organic),  Physica  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  jtax  in  a  modem 
foreign  language. 


OOMKNID  GODBSBS!  Premedicaloraraeof  1..^ 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

WometLMdmitted  to  all  Seboole  of  the 
College  of  Medicine 

For  bnlletlas  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La* 


Digitized  by 


Google 


aClEKCE—ADVErnilSBUENTS 


Rush  Medical  College 

IN  AFFIUATION  WITH 

The  University  of  Chicago 

CnniciiIuBi.— The  fundamental  branches  (Anatomy,  Physiol- 
Qg^,  Baotenplooy,  etc.)  are  taught  in  the  Departments  of 
Scienoe  at  the  HuU  Biological  and  the  Ricketts  Laborm- 
tones.  University  of  Chicago.  The  courses  of  the  three 
dimeal  years  are  given  in  Rush  Medical  College  and  in  the 
Presbyterian,  the  Cook  County  Hospital,  the  Home  for 
D  estitute  Cnppled  Children,  and  other  hospitals. 

Keqiurements  for  Admission. — ^Two  years  (from  Autumn 
quartOT  1922-Hhree  years)  of  premedioal  ooll««e  work. 

Claases  Limited.— The  number  of  students  admitted  to  each 
dass  IS  bmited,  selection  of  those  to  be  admitted  is  made  on 
the  basis  of  merit. 

Hbmital  Tear.— The  Fifth  Year,  consisting  of  service  as  an 
interne  under  supervision  in  an  approved  hospital,  or  of 
advanced  work  in  one  of  the  departments  is  prerequisite 
for  graduation. 

Slimmer  Quarter.— The  college  year  is  divided  into  four 
quarters,  three  of  which  constitute  an  annual  session.  The 
summer  quarter,  in  the  climate  of  Chicago  is  advantageous 
for  work.  Students  are  admitted  to  begin  the  medical 
couiBM  only  in  the  Autumn  and  ^ring  quarters. 

Hective  System. — ^A  considerable  freedom  of  choice  of  courses 
uid  mstructors  is  open  to  the  student. 

Graduate  CotVMS.— Advanced  and  research  courses  are 
offered  in  all  departments.  Students  by  attending  summer 
Quarters  and  prolonginc  their  residence  at  theUniversity 
T.V'^^f?  ^  advaneed  work  may  secure  the  degree  of 
A.M.,  8.Sf..  or  Ph.D.  from  the  Univenity. 

Rize  Scholarship.— Six  prise  scholarships— three  in  the  first 
two  years  and  three  m  the  last  two  (clinical)  years— are 
awarded  to  college  graduates  for  theses  embodying  original 
research. 
The  Autumn  quarter  commences  October  1,  1921. 

TUmOM— $78.M  per  quarter*  no  laboratoty  f  eae. 

Osaiplete  and  detailed  information  may  be  secured  by  addxesslif 

THE  MEDICAL  DEAN 
TIm  UtaftMnltsr  «f  Chieaco  CHICAGO.  OL. 


Yale  University 

SCHOOL  OF  MEDICINE 

AiBlialed  with  tba  New  Haven  Hospital 
and  New  Haveo  Dispensaiy 


109th 

Reoiganized  oo  a  fuU-lime  basis 

Entrance  Requranents :  A  minimum 
of  two  yean  (or  its  equivalent)  of  college 
including  general  biology,  iJiyiici,  general 
and  organic  chemiitiy,  physical  chemistry 
or  labcvatoiy  physics,  and  either  French 
or  German. 

ALL  OF  THE  GENERAL  FAOUTIES 
OF  THE  UNIVERSITY  ARE  AVAIL- 
ABLE    TO    MEDICAL     STUDENTS 

As  the  number  admitted  to  each  class  is 
limited,  applications  must  be  made  befoie 
July  I. 

Dean^  Yale  University  School 
of  Medicine 

NEW  HAVEN,  CONN. 


Marine  Biological  Laboratory 

Woods  Holo,  Maaa. 


INVESTIGATION 
BBtira  Yav 


INSTRUCTION 

J«M2aioA«iMlt 
lt21 


SUPPLY 

DEPARTMENT 

0»Mi  tke  Eatlff*  Ymu* 


Faculties  for  lesearoh  In  Zoology, 
BknbrjoloffT,  Hiysiolocj,  and  Bot- 
anj.  Ei^ty-fonr  pnrste  labon- 
toHes,  1100  eodi  for  oot  oyer  tiuee 
monUis.  Tblrty  tables  are  ayall- 
able  for  begliiners  In  rssearoli  who 
desire  to  work  under  the  direction 
of  memben  pf  the  staff.  The  foe 
for  snch  »  table  Is  fSO.OQ. 

Courses  of  laboratory  Instrootlon 
with  lectures  are  oflbred  In  Inyerte- 
brate  Zoology,  Protosoologr.  £ni> 
bryology.  Phyalology  and  Morph- 
ology and  Taxonomy  of  the  Algae. 
Bseh  course  requires  the  fhlltbie 
ofthe  student.  T'ee.fTS.  A  lecture 
course  on  the  Phllosophloal  Aspects 
of  Biology  and  Allied  Seienoes  Is 
also  offered. 

Animals  and  plSBts,  pressrved,  Hy- 
ing, and  In  embryonic  stages.  Fre- 
serred  material  of  all  types  of 
animals  and  of  Algae,  Fungi,  liTcr- 
worts  and  Mosses  ftimlshed  for 
classwork,  or  for  the  museum.  Llr- 
Inff  material  ftimished  In  season  as 
ordered.  Microscopic  slides  In 
Zoology,  Botany,  Histology,  Bac- 
teriology* Prloe  lists  of  ^logical 
and  Botanical  material  and  Micro- 
scopic Slides  sent  on  application. 
State  which  Is  desired.  For  pHce 
lists  and  all  information  regarding 
material,  address 

GEO.  M.  GRAY.  Gnrator,  Woods  Hole,  Mass. 

The  annual  announcement  will  be  sent  on  application  to  The 
Director,  Marine  Biological  Laboratory,  Woods  Hole,  Mass. 


Northwestern  University 
Medical  School 

Sftoatad  in  Ghioaco  in  elow  proximity  to  importuit 
Boapitali  with  an  abondanee  of  dinioal  material. 

Admlaaion  Raqnlramanta— Two  yean  of  CoUece  esedit 
inolttding  |a  satiaf aotoxy  ooiuw  in  Fhynoa,  Chemiator, 
Biology  or  Zoology,  and  IVenoh  or  Gennan. 

Come  of  8tndy--4eadinc  to  the  degiee  of  Doctor  of 
Medicine— Four  yean  in  the  Medical  School  and  a 
iSfth  year  either  aa  Interne  in  an  approved  hoqpital 
or  devoted  to  xeceaioh  in  acme  bnnch  of  Medical 
Science. 

Gradnate  Inatnietie»— in  counea  leading  to  tlie  degne  . 
of  Master  of  Arts  or  Doctor  of  Phiiocoidiy. 

Reaeareh  Foundation— The  James  A.  Pattsn  Ekidow^ 
ment  for  Beseanh  affords  unusual  opportunities  for 
advanced  students  of  Medical  Science  to  pursue 
special  invcstigationi. 

Reaeaieh  Fdlowshiya-^Four  f eOowfihips  of  the  value 
of   $600  eadi  are  awarded  iiwwwi^iiy  to  promote  ' 
scholarly  research. 


Taition  Feea— Tlie  tuition  fee  for  undcisraduate  sto* 
dentsistl80.00ayear. 

Fbr  information  address 

C.  W.  PATTERSON*  Registrar 
•4*1  8«iitli  DMrborn  Street    Clilcat^t  IHInsto 
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Labantorjr  and  Stadent 
MleroMopa  "L  UT 


Leitz  Microscopes  are  the 
Standard  of  the  World 

LEITZ  LABORATORY  AND  STUDENT 
MICROSCOPES  "L"  AND  "LL" 

A  Student  Microscope  is  naturally  subjected  to  hard  usage 
and  in  order  to  withstand  severe  handling,  its  workmanship 
has  to  be  durable  beyond  question. 

The  Leitz  Laboratory  and  Student  Microscopes  embody  the 
same  high  standard  of  optical  and  mechanical  workmanship, 
so  strongly  identified  with  Leitz  products,  and  are  guaranteed, 
therefore,  to  serve  in  student  laboratories  in  a  more  satisfactory 
manner  than  any  others. 

Tk«  'l^eits-Qvalitjr^  is  iMjoiid  comparison,  and  since  it 
is  nnoquallodt  it  is  saprome. 

Optical  and  Mechanical  Efficiency  are  the  chief  points  ex- 
pected of  any  microscope;  the  Leitz  instruments  are  recog- 
nized to  possess  these  standards  to  a  non-con  testable  degree. 

Write  for  Pamphlet  No.  O-lOOl 


'^LEUZ-QUAUTY^ 


^mCB 


LEITZ-QUALITY^ 


eo  East  \O^Sr. 


NEW 

Spencer  Refractomet 

Of  the  well  known  Abbe  type  with  watei 
et  for  controlling  temperature  of  the  prism 
des^picd  for  obtaining  the  data  on  all  transj 
substances  (except  gases)  whose  indices  (Nc 
between  1.30  and  1.71 

Several  new  and  in^noved  features  of 
struction,  incorporated. 

Complete  outfit 
includiog  thermo-     ■•■^■■^^i" 
meter 

$200.00 

Send  for  booklet  S  No.  1  which  also  ini 
Spectrometers,  Spectroscopes,  Goniometers, 

SPENCER  LENS  COMPAN 

Buffalo,  N.  Y. 
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In  every  laboratory  where  electricity  is  uaed,  there  is  need  for 

variable  resistances — and  to  meet  such  requirements 

we  offer  a  well  tried  series  of 

-JAGABr  SLIDING  CONTACT 

TUBE  RHEOSTATS 

Hundreds  of  them  have  been  sold  during  the  past  three  yearSi  to  varioufii  Goveni- 
ment  Departments,  Universities,  CoIlegeSi  Technical  Schools,  Industrial  Com- 
panies, etc. — and  have  ''made  good''  imder  every-day  service  conditions. 

WRITE  FOR  ILLUSTRATED  DESCRIPTIVE  BULLETIN  987 


JAMES  a  BIDDLE 

1211-13  ARCH  STREET,  PHILADELPHIA 


Freas  Constant  Temperature 
Laboratory  Apparatus 


Froat  Tal>«  Fnmaot, 
Snpplltdby  aU  dMltrs  In  Laboratory  apparatui 
Thoro  U  a  PBBA8  OTon,  Incubator  and  Wator 
Batli  fbr  yonr  Laboratory  noods.    Write  for 
doBcrlptlTO  Uteratnro. 

Manufactured  by 

The  Thermo  Electric  Instrument  Go. 

8  Jolinaofi  StrMt  Newark,  N.  J. 


DISABLED? 

Our  repair  department  can  assist  you 
thru  this  period  of  cutting  expenses 
and  Stretching  reduced  appropriations 
by  putting  any  disabled  instrument 
into  good,  accurate  working  ordei[at 
a  very  reasonable  cost. 

The  personnel  of  this  organization  has 
had  wide  experience  with  both  foreign 
and  domestic  precision  instruments, 
and  our  equipment  is  capable  of  the 
finest  accuracy. 

And  do  not  hesitate  to  consult  us  on 
that  special  instrument — physical  or 
electrical — you  may  need  for  unusual 
investigation.  Rubicon  Company  is 
particularly  qualified,  in  men  and  ma- 
chines for  experimental  and  develop- 
ment work. 


RUBICON  COMPANY 

933  Walnut  St.  PHILADELPHIA 
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WALLACE 

Photomicrographic  and  Spectrographic 

COLOR  FILTERS 

The  color  filters  illustrated  here  were  devised 
by  Dr.  R.  James  Wallace,  formerly  Photo- 
Physicist  of  the  Yerkes  Observatory  and  later 
Director  of  the  Research  Laboratory  of  the 
Cramer  Dry  Plate  Company,  primarily  to  enable 
workers  in  photomicrography  to  obtain  an 
accurate  photographic  reproduction  of  objects, 
the  details  of  which  are  rendered  conspicuous  to 
the  eye  by  inherent  or  artificial  color  differentia- 
tion. 

By  their  use,  the  field  of  application  of 
photography  to  bacteriology,  histology,  metal- 
lography and  spectrography  is  greatly  extended 
and  the  accuracy  of  conclusions  drawn  from  a 
careful  study  of  visual  impressions,  rendered 
permanent  on  the  photographic  plate,  is  in- 
creased beyond  measure. 

The  Wallace  Color  Filters  consist  of  a  set 
of  ten  gelatine  coated  glass  plates  two  inches 
square,  each  bound  with  a  protecting  cover 
glass.  The  transmission  values  of  these  filters 
are  the  result  of  years  of  research  work  on  the 
part  of  one  who  combines  in  a  unique  manner 
the  viewpoints  of  both  physicist  and  photog- 
rapher,  and  the  ranges  are  therefore   selected 

to  cover  practically  every  possible  combination  of  photographic  plate  and  desirable  or  undesirable 

color  value  in  the  specimen  to  be  photographed. 

WALLACE  COLOR  FILTERS,  set  of  ten,  as  described  above,  in  neat  wooden  case  covered 
with  imitation  leather.  Each  plate  is  numbered  for  convenience  in  referring  to 
the  scale  of  transmission  ranges  on  the  inside  of  the  cover Sx2.oo 

WALLACE  COLOR  FILTERS,  same  as  above  but  with  gelatine  film  mounted  on  optical 

glass  of  first  quality.    These  will  be  made  up  to  order  only $24*00 

Bulletin  No.  95S,  now  in  preparation,  gives  a  complete  explanation  of  the  application  of  color 
filters  to  photomicrography  and  contains  much  information  of  value  to  those  who  are  engaged  in 
such  work.     It  will  be  sent  free  upon  request. 

Central  Scientific  Company 

460  BAST  OHIO  STREBT  CHICAGO,    U.  S.  A. 
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New  Spencer 
Abbe  Refractometer 


Range  of  indices  1.30  to  1.71 

The  index  scale  is  graduated  in  both  directions  to  be  read  from 
either  side.    Readings  are  direct  in  Indices  of  the  D  line. 

The  mirror  slides  on  a  horizontal  bar  which  greatly  facilitates  ob- 
taining light  from  various  positions. 

Among  other  substances  it  is  suitable  for  examination  of  waxes, 
sugar  solutions,  lard,  oils,  gums,  balsams,  varnish,  etc. 

Description  sent  on  request 


PAIO  COMPANY 

LABORATORY  APPARATUS 

1B3-1S7  WEST  23d  STREET  NEW  YORK,  N.  Y. 
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Hydrogen    Ion    Indicators 

SORENSEN'S  UST 

Sorensen  in  an  extensive  investigation  of  the  correspond- 
ence between  colorimetric  and  electrometric  determinations  of 
hydrogen  ion  concentrations  revealed  discrepancies  whidi  are 
attributed  mainly  to  the  influence  of  protein  and  salts.  He 
chose  those  indicators  which  were  relatively  free  from  the  so- 
called  protein  and  salt  errors.  Sorensen's  final  selection, 
togedier  with  Ph  range  of  each  indicator,  is  given  below. 


1.  Methyl  Violet 

2.  Diphenylamidoazobenzene 

3.  Metanil  Yellow 

4.  Tropaolin  00 

5.  BenzeneazobenzylaniUne    

6.  Dimethylamidoazobenzol 

7.  Methyl  Orange 

8.  Benzene-azo-a-naphthylamine    .  . 

9.  A-napthylamine-azo-sulfanilic  acid 

10.  Methyl  Red 

1 1.  Para  Nitro  Phenol 

1 2.  Azolitmin   

1 3.  Neutral  Red 

1 4.  Rosolic  Add 

1 5.  Alpha  Naphtholphthalein 

16.  Tropaolin  000 

1 7.  Phenolphthalein 

1 8.  Tltyinolphthalein 

1 9.  Alizarine  Yellow  R 

20.  Tropaolin  0 


P_  Rang* 

0.1-  3.2 

1.2- 

1.2- 

].* 

2.3- 

2.9- 

1- 

7- 

5- 

2- 

0- 

app. 

6.8- 

6.9- 

7.3- 

7.6- 

8.3-10.0 

9.3-10.5 

10.1-12.1 

11.1-12.7 


l-« 


2.1 
2.3 
2.6 
3.3 
4.0 
4.4 
5.0 
5.7 
6.3 
7.0 
6.8 
8.0 
8.0 
8.7 
8.9 


.50 

i.oo 


io.« 

.75 

1.50 

.50 

.60 

1.50 

.60 

.50 

1.50 

1.50 

1.00 

•   •   •  • 

2.00 
.75 
.50 

4.00 
.50 

6.00 
.75 
.60 


25.« 

1.60 
3.10 
I.IO 
1.30 
3.10 
1.30 
1.00 
3.10 
3.10 
2.20 
.50 
4.50 
1.60 
1.00 

•   •  •  • 

1.00 
.50 

i.eo 

1.30 


By  specifying  National  Stains  and  Indicators,  you  are 
assured  of  receiving  dyestuffs  manufactured  under  expert  super- 
virion  and  subjected,  prior  to  sale,  to  the  most  rigid  chemical 
and  biological  tests  known.     Catalogue  upon  request. 

National  Stain  and  Reagent  Go. 

NORWOOD.  OHIO 

Chemioid  Indicators  and  C«P.  Organic  Chemieala 
Biologioal  Stains  and  Reagents  of  Highest  Qnality 

—  MADB  IN  U.  S.  A.  — 
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THIRD  EDITION— NOW  READY 

AMERICAN  MEN  OF  SCIENCE 

A  BIOGRAPHICAL  DIRECTORY 

EDITED  BY  J.  McKEEN  CATTELL  AND  DEAN  R.  BRIMHALL 

The  third  edition  of  the  Directory  contains  about  9,600  sketches  as  compared  with 
4|000  in  the  first  edition  and  5,500  in  the  second  edition.  The  work  should  be  in  the  hands 
of  all  those  who  are  directly  or  indirectly  interested  in  scientific  work. 

(1)  Men  of  science  will  find  it  indispensable.  It  gives  not  only  the  names,  addresses, 
scientific  records  and  the  like  of  their  fellow  workers,  but  also  an  invaluable  summary  of 
the  research  work  of  the  country,  completed  and  in  progress. 

(2)  Those  interested  in  science,  even  though  they  may  not  be  professionally  engaged 
in  research  work,  will  find  much  of  interest  and  value  to  them  in  the  book. 

(3)  Executives  in  institutions  of  learning  and  others  brought  into  relations  with 
scientific  men  will  use  the  book  constantly. 

(4)  Editors  of  Newspapers  and  periodicals  will  find  it  to  be  one  of  the  works  of 
reference  that  they  will  need  most  frequently. 

(5)  Libraries  will  find  the  book  to  be  a  necessary  addition  to  their  reference  shelves. 

Price,  Ten  Dollars,  Net,  Postage  Paid 

THE  SCIENCE  PRESS 


GARRISON,  N.  Y. 


LANCASTER,  PA, 


READY  JULY  10th 

Metallurg^y  of  the  Common  Metals 

Fifth  Edition,  Revised  and  Enlarged 

By  LEONARD  S.  AUSTIN 

Formerly  Professor  of  Metallurgy  and  Ore-Dressing, 

Michigan  College  of  Mines 

THIS  Fifth  Edition  has  been  largely  rewritten  and  is  in  accord  with  present- 
day  methods  in  the  metallurgy  of  gold,  silver,  iron  (to  the  point  where 
pig-iron  is  obtained),  copper,  lead  and  zinc.    Underlying  principles  are 
clearly  set  forth,  and  the  details  of  methods  and  of  metallurgical  equipment 
are  given. 

A  chapter  devoted  to  questions  of  the  economic  situation  of  the  business  of 
metallurgy  is  also  included,  dealing  with  the  rapid  advance  in  price  and  the 
consequent  serious  modification  of  the  costs  of  operation,  adds  materially  to 
the  practical  value  of  the  book. 

AUSTIN'S    "METALLURGY    OF    THE   COMMON    METALS"    has 
615  pages,  6  by  9  inches,  and  178  figures.    It  is  cloth-bound — $7.00  postpaid. 
Enter  your  ord^r  NOW,  for  a  Free  Examination  copy  when  issued. 

JOHN  WILEY  &  SONS,  Inc. 

432  Fourth  Avenue  NEW  YORK 
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